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Congress, and are now pending, for the establishment of 
a United States Court of Patent Appeals, which will consti- 
tute the sole appellate court for litigation in this category. 
The evils connected with our present process of patent liti- 
gation are evident to all those who have come in contact 
with it. Sinee patent cases arise under the federal laws, 
all eases of this kind have first come up in a United States 
the United States 


Cireuit Court of Appeals for the district in which the case 


court and whén appealed they go to 


was first tried. It is very seldom that a patent case goes 
to the Supreme Court of the United States, although this is 
possible when the highest court cares to handle the ease. 
the United States 


Appeals which are independent and which do not feel 


There are in nine Cireuit Courts of 


themselves bound by each other’s decisions. The result is 
that litigation on the same subject arising in states covered 
by the different circuits is in danger of being decided in 
different ways and this naturally creates great confusion 
and weakens the effect of a decision in any one particular 
court. 

The object of the present bills is to create a United 
States Court of Patent Appeals which shall hear all ap- 
pealed cases and whose decisions shall be national in char- 
acter. It is in line with present judicial progress to pro- 
vide but a single opportunity of appeal and the proposed 
court would moreover constitute a tribunal for this pur- 
pose superior to any which now exists. If this tribunal is 
created it should be provided that the judges sitting therein 
shall have more than merely legal qualifications; they 
should have some familiarity with scientific and technical 
subjects. 

Every inventor, every manufacturer and indeed every- 
one who makes use of any patented article must be inter- 
ested in having the present condition of affairs improved 
by the creation of such a court, and should make some 
effort to let our legislators know the sentiment which exists 
in technical and manufacturing circles. It would be highly 
desirable if, at the same time that such a court is created, 
means could be taken to expedite the hearing and decision 
of all patent cases, many of which in the past have dragged 


along for an almost interminable period. 











THE PLACING OF STREET LAMPS. 

The principles which should govern the placing of 
street lamps are pretty well understood and observed by 
illuminating engineers and other technical men who are 
engaged in this branch of the profession. <A great deal 
remains to be done, however, in the education of the general 
publie along this line. It is frequently the case, where 
private lamps are installed upon the streets, that the work 
is done entirely without any regard to the principles which 
should govern matters of this kind. Especially with the 
new types of flaming are lamps are the offenses many and 
striking. Lamps of this character are frequently suspended 
not more than twelve or fifteen feet above the sidewalk 
with the apparent idea that the brillianey of their illumina 
tion will be increased by their nearness to the street. While 
this undoubtedly is the case, the most conspicuous effect 
of such lamps is the intolerable glare which they produce 
in the eyes of anyone looking in their direction. While the 
illumination is intense it does not aid vision very greatly. 

It would seem that when lamps are placed upon the 
publie highways, even though it be done upon individual 
initiative, the city street-lighting department should have 
power to regulate the conditions of installation and that 
all such installations should be made to conform to recog 
nized principles of good street lighting and to the general 
scheme of lighting whieh may be undertaken by the city 
authorities. 

This matter should be as much subject to official 
scrutiny and control as the erection of buildings or con 
struction of any other kind overhanging public property. 
Too little attention has been given to this in the past, and 
it is time that some sort of official regulation should be 
undertaken to govern matters of this kind, and prevent 
installations which are obnoxious to the public and detri 
mental to general good results in street lighting, whether 


or not the principal object of such installations is to secure 


advertising 





A GREAT OPPORTUNITY FOR ELECTRIC SERVICE 

In the current issue of the Review of Reviews, under 
the title of ‘‘Rushing Freight to New York,’’ Mr. Sylvester 
Baxter throws light upon the organization of modern fast- 
freight service in a most suggestive way, and reveals a 
transportation machine which few laymen realize exists. 
The product of this machine is a daily shift of valuable 
merchandise, much of it perishable, between Boston and 
New York, notably by fast freight which maintains a 
schedule close to that of the limited passenger service 
between the two cities. At every point the saving of time 
and the handling of the merchandise by efficient mechan- 
isms are emphasized, but it is note-worthy that the first and 
last stages of the process are often effected by slow and 
costly horse haulage, which is nothing less than an anach- 


ronism in this day of high-powered apparatus. 
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If it has paid the railroad and steamship companies to 
adopt methods of transport comparable to machine pro- 
duction on a large scale in their capacity and efficiency 
it surely will pay the owner of trucking wagons, dvave, 
delivery wagons, and other mercantile vehicles to cast the 
horse aside in favor of the electric vehicle, particularly for 
the important and voluminous service of collection and dis- 
tribution at the great terminals where the merchant delivers 
and receives goods whose value is greatly affected by the 
time element. It is simply inconceivable that the wastefy| 
and cumbersome methods of horse traction can endure for 
much longer in this service, which is of such vital impo: 
tanee to the modern great city. Economie necessity presse: 
upon the shipper and consignee for the saving of ever 
possible hour in the transit of perishable goods from war 
house to consumer. The electric vehicle stands at the door 
of modern trade ready and capable of handling this term 
ral collection and distribution incomparably better than 
will ever be possible with mere animal power. Its flex 
bility, superior acceleration, and ability to maintain a con 
tinuous service must ultimately command the selection o 


shippers and econsignees alike. 





EXTENDING AMERICAN FOREIGN TRADE. 

An inspection of the catalog of exhibitors at the Inter 
national Exposition which has been held during the present 
year at Buenos Ayres, reveals the fact that American prod 
ucts have received very little attention and are principally 
conspicuous by their absence. The almost unlimited oppor- 
tunities in the way of undeveloped markets which exist in 
South America seem to be very largely disregarded by 
our American manufacturers and exporters. 

The countries of South America are pre-eminently 
consumers, so far as manufactured articles are concerned, 
and the important markets in this territory should be more 
persistently cultivated by the manufacturers of this coun- 
try than has been done in the past. Electrical manufac 
turers are among those who have been neglecting thei! 
opportunities in this respect. A large part of the electrical 
machinery used in South America is imported from Europe 
and undoubtedly a large part of this trade could be secured 
in this country if the proper efforts were made. At the 
exposition above mentioned, which celebrated the centen 
nial of the existence of the Argentine Republic, only very 
few American exhibits were to be seen and most of these 
were placed, not by the home office, but by foreign agents 
Among these few there were but two or three which con 
sisted of electrical products. If the électrical manufac 
turers of this country wish to develop their foreign trad: 
it is high time that they made some effort to put their 
product before the consumers of South America. An oppor 
tunity of this kind is afforded by the National Exposition 


which is to be held in Cuba next month. 
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MORE TROUBLE FOR CHICAGO RAILWAYS. 

Chicago street railway passengers are once more in a 
turmoil through a new situation which came about at mid- 
27. It appears that the Chicago Rail- 


al. 


night of December 
ways Company foreclosed the bonds of the Consolidated 
fraction Company, which was in the hands of a receiver, 
ecause of a default in the payment of interest. The prop- 
rty of the Consolidated Company was sold to an outsider, 
ho immediately resold all the lines of the Consolidated 
Company within the city limits to the Chicago Railways 
ompany, and the the 
sight from the Consolidated to a brand new concern, the 


remainder of property which he 
ounty Traction Company. 

It is vehemently announced on the part of the Chicago 

‘ailways that there is absolutely no physical or financial 
nnection between the two companies. Residents living 
ne the northern and western borders of the city of Chi- 
eo were compelled to alight, change cars and pay an extra 
ekel, all of which has been stoutly protested and the air 
full of villification and strenuous objection. 

The new company demands franchises immediately from 
e surrounding townships and asserts, it is understood, 
iat unless these are given upon a reasonable and propitious 
asis they will tear up the tracks, scrap the equipment and 
ave the out-of-town people without communication into the 
ty. 

A freak of the situation is revealed in the fact that in 
ne part of the city the south bound track is within the city 
nits, while the north bound track is without, and in an- 
ther the north bound track is within the city limits and the 
suth bound without, making it necessary, if service is main- 

tained by the Chicago Railways Company, to utilize a sin- 


rle stretch of track for operating in both directions. 





REMOTE-CONTROL SWITCHBOARDS. 

The multiplication of power users in both central-sta- 
tion and isolated-plant service has led to great concentration 
of generating capacity in power-house and substation instal- 
lations, and has consequently increased the cost of the 
switchboard equipment in proportion to that of the other 
features of the plant. By some plant owners, therefore, the 
selection of remote-control apparatus has been put aside 
without a full realization of the labor-saving possibilities 
of such equipment and its value in times of emergency. In 
a recent shop installation no less than forty-three panels are 
required in the switchboard gallery to control the output of 
the plant, and the operator is obliged to walk nearly 100 
the 


switches and other mechanism connected with the handling 


feet in order to reach circuit breakers, ammeters, 


of the service. With remote control the switches could have 
been massed in tiers of fire-proof compartments outside the 
operating room, and all indicating, recording and manual 


switching equipment brought into a much smaller space. In 
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one case where remote control was installed the operator 
was permitted to stand in the center of a main switchboard 
only 19 feet long overall, and without moving over 8.5 feet 
in either direction to handle 17 high-voltage alternating- 
current circuits distributing a total of 40,000 kilowatts. In 
another plant a board 75 feet long, using manually operated 
switches, was changed over into an installation handled by 
the 


result that the total length was cut down to 30 feet. and the 


solenoid-operated, remote-control oil switches, with 


equipment was easily handled by one man a4 





THE PLACING OF RESIDENCE METERS. 
W hile 


convenience and expense of reading meters, as now placed 


every central-station company realizes the in- 
in private residences, very little, if any, attention has been 
given to the matter, although decided progress has been 
made in meter wiring, street wiring, ete 

Meters in private residences are, in the majority of 
cases, Placed in some out-of-the-way place such as in the 
cellar, where the customer has every chance to tamper with 
them, or where the light is usually bad; or in a dingy attie, 
making it necessary for the meter reader to climb several 
flights of stairs. It frequently happens that the meter reader 
is compelled to wait ten or fifteen minutes before being ad- 
mitted to the house, for various reasons. 

It is obvious that by placing a meter under a porch or 
under the roof of the back stoop, protected from the ele- 
ments, a meter reader can read three times as many meters 
a day; he never has to make a second call; never disturbs 
the inmates of the house, or wastes time listening to gossip, 
and always has a good light to read by. 

The report of a suecessful installation of meters out- 
side of houses in Canada, where climatic conditions are se- 
vere, seems to indicate that no trouble is to be encountered 
in that direction. Another installation, in the United States, 
has been in successful operation for two years. In this case 
meters of the glass-covered type were used and they were 
usually installed on the rear porches or under front veran- 
das. 

It seems that in future installations, contral-station com- 
panies should investigate the matter of placing meters out- 
side of the customers’ premises with a view to eliminating 


the trouble and expense now encountered. 





THE INDEX FOR VOLUME LVII. 

With the present issue the index to articles in the cur- 
rent volume. No. 57, July 2 to December 31, inelusive, is 
being distributed. Every effort has been made to render 
the discovery of any item or article, through subject and 
It is urged that the index that 


is received with this issue be preserved, as it is not possible 


topical cross-indexing, easy. 


for the publishers to meet requests for additional copies. 





Meeting of the Philadelphia Electric 
Company Section. 

The regular meeting of the Philadel 
phia Electric Company Section, Natural 
Electric Light Association, was held on 
December 19, in the 
the Philadelphia 


assembly room of 


Electric Company 


Building There were in attendance 
125 members and guests. The various 
committees submitted reports, but of 
chief interest were the reports of the 


(‘committee on the Awarding of Prizes 


the season 


offered a 


and Membership. Early in 


the KExeeutive Committee 


prize of five dollars to the member se 
curing the greatest number of addi 
tional members, before December 15 
The Membership Committee reported 
110 new members, twenty-eight of 
which were secured by W. H. Donley, 
and seventeen by J. J. Sessinger. Mr 
Donley was awarded the prize, and 


the 


Mr. Sessinger. 


honorable mention was made of 
splendid work done by 

The Committee on the Awarding of 
Prizes announeed a first prize of $5.00 
to J. B. 


oft 835.00 to W 


Seaman, and a second prize 
L. Christ 

The winning suggestion applied to 
the Meter Department, and suggested 
the advisability of having all makes of 
the 


house ter- 


meters standardized in so far as 


location of the service and 


minals go; also suggested the advis- 
ability of a standard coloring for ter- 
minals in order to facilitate their con- 
nection, 

The seeond suggestion concerned the 
enclosing, with each receipted bill, sent 
out by the Company to its consumers, 
a slip expressing the thanks of the Com- 
pany for the remittance sent and invit- 
ing continued patronage, also suggest- 
ing the possibility of printing thereon 
a small advertisement, the thought be 
ing that such a slip would aid in main- 
taining cordial relations between the 
consumer and the Company. 

The revised constitution, as presented 
by a special committee, was unanimous- 
The main change covered 


departmental 


ly approved. 
the 
branches, in 


formation of 


which special work of 


the Company could be studied. There 


are already three branches formed: 
(1) The Meter Department; (2) The 
Accounting Department; (3) The 


Commercial It is hoped 


by the formation of such branches to 


Department. 


interest every employee of the Phila- 
delphia Electric Company, in his own 


departmental work, and to confine the 
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discussions at the section meetings to 
general topics. 

The the 
‘‘Business Getting’’ by J. 


evening 
E. Dougher- 


papers of were, 


ty, and ‘‘Refrigeration’’ by R. L. 
Lloyd. 
The 


was a thorough analysis of the work 


paper on ‘‘Business Getting’’ 
of the solicitor, citing many experi- 
ences of the writer and showing that 
in some cases it required years to se- 
The 


lantern 


cure the business of a prospect. 


paper was illustrated with 
slides showing locations in which gas 
ares had been displaced by tungsten 
which was an- 


installations, each of 


alyzed. The paper was enthusiastical- 
ly received and provoked considerable 
discussion. 

Mr. 
tion’’ 
industry, it being pointed out that in 
Philadelphia there are more refriger- 
operated 


Lloyd’s paper on ‘‘Refrigera- 


was practically a history of the 


ating machines electrically 
than in any other city in the United 
States. The methods of re- 
frigeration were described. The first 


cost of the machinery and the main- 


various 


and a 


tenance cost were estimated 

number of lantern slides illustrating 
various installations throughout the 
city were thrown on the sereen. These 


illustrations showed installations in 


florists’ shops, drug stores, ice-cream 
manufactories, restaurants, office 
buildings, ete. The paper proved most 
interesting, showing decisively the 


numerous possibilities in this line of 
work. A vote of thanks was tendered 
each speaker. 

It was announced that Dr. Spitska 
would address the next regular meet- 
ing, which will be held on January 16, 
1911, the subject being ‘‘The Effects of 
Electricity on the Human Body.’’ 


>-? 


New York Section, Electrochemical So- 
ciety. 

The New York Section of the Ameri- 
can Electrochemical Society held a meet- 
ing on December 16 at the Chemists’ 
Club. Dr. Sperry presided. Pauers were 
presented by E. F. Roeber, on ‘‘The 
Fixation of Atmospheric Nitrogen,’’ and 
by Mr. Claneey on ‘‘The Cyanide Proce- 
ess in Gold Metallurgy.’’ 

The meeting in January will be devot- 
ed to ‘‘Steel Furnaces.’’ 

The annual meeting of the national 
society will be held at the Chemists’ 
Club, New York City in April, 1911. 
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The Electrical Club of New York. 

The committee appointed to wind up 
the affairs of the Electrical Club of 
New York has reported to the member. 
ship and there has been returned to 
each member a check for $11.56. being 
the proportionate share of the net as. 
sets of the Club. This committee js 
deserving of praise and congratulation 
for the energetic work it has done and 
the very results which 
have been achieved. The committee 
consisted of A. L. Miller, of the John 
A. Roebling’s Sons Company; A. S. D 
Veau, of the DeVeau Telephone Manu- 
facturing Company, and B. H. Ellis, o! 
the Manhattan Electrical Supply Com 


satisfactory 


pany. 

The above committee was appoint 
by the Board of Governors some tim 
ago, when it was decided to disco: 
the Club feature. The Boa: 
worked valiantly for the success of th 
Club, but its efforts were vain becaus 
it seemed impossible to get enough peo 
ple in the trade to support the propo 
sition. When it was discovered that 
it seemed impossible of suecess the go. 


tinue 


ernors wisely decided to discontinu 
it, to avoid imposing too heavy a bur 
den on those members who 
mained faithful. The board was ‘com 
posed as follows: J. P. Hall, presi 
dent; A. 8S. DeVeau, vice-president ; H 
H. Condit, secretary ; B. H. Ellis, treas 
urer; J. H. Kershaw, C. A. Dunlavy, A 
A. Pope, B. M. Downs, A. H. Cross. 
+e _- 

First Trolley Line for Panama. 

The War Department granted, a 
short time ago, permission to construct 
the first electric railway to operate in 
the Canal Zone. This railway system 
is to run between Panama City in the 
Republie of Panama, and La Boca in 
the Canal Zone. The road will 
touch Seneeas, the Hotel Tivoli and the 
Ancon Hospital grounds in the Cana! 
Zone. 


had r 


also 


ee 


Annual Meeting of New England Sec 
tion. 

The second annual meeting and cor 
vention of the New England Sectio: 
National Electric Light Association, wi!! 
be held in. the American House in Bos 
ton, Wednesday and Thursday, Mare! 
15 and 16, 1911. 

The first session will 
o’clock Wednesday afternoon, and ther 
will be a banquet, which is to be hel: 
on Thursday evening. 


open at on 
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P. W. Sothman. 

The present is the day of water- 
power development. In connection 
with this utilization of water power 
has come the necessity for the build- 
ing of a large number of high-tension 
transmission lines. The development 
of high-tension transmission of electri- 
‘al power, of all the details incident 
thereto and of the hydroelectric plants 
whieh are used for the generation of 
eurrent has developed what 
almost regarded as a separate branch 
The subject 
while 


may be 
of engineering. 
of this sketch, 
eminent in this line of work, 
eannot, however, be regard- 
ed as a specialist in this line 
alone, as his work has been 
broad and has involved both 
the manufacture of electri- 
eal machinery and the oper- 
ation of large power plants. 

Peter William Sothman 
was born in Haderselv, Den- 
mark, 1870. His early 
training included service in 
the navy and an apprentice- 


most 


in 


ship in Hamburg shops. 
Later he attended the tech- 
nical school in Charlotten- 
burg, Germany, where he 
took a eourse in electrical 
engineering. Mr. Sothman 
then worked for several 


years in the laboratories of 
Siemens & Halske, and later 
served as a director of the 
Allgemeine Elektricitits Ge- 
sellschaft. 

In 1894 he constructed and 


operated a high-tension 


transmission line in Griin- 
berg, Silesia. This line oper- 
ated at 25,000 volts. which 


at that time was considered 
high. Mr. Sothman has also 

had charge of the power plant and dis- 
tribution system in Strasburg, Ger- 
many, which served ninety-seven mu- 
nicipalities from that center. He has 
operated large power plants at Johan- 
nesburg, South Africa, and at various 
places in Russia. 

Mr. Sothman is now chief engineer 
of the Hydro-Electric Commission of 
Ontario. This body is a Government 
commission which has had charge of 
the construction and operation of trans- 
mission lines for supplying a number of 
Canadian municipalities with power 


This transmission 


from Niagara Falls. 
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line, which operates at 110,000 volts, is 
deseribed on other pages of this issue. 
While the voltage involved is not the 
highest that has been used, it is among 
the highest and has required high engi- 
neering ability and thorough knowl- 
edge of the subject for its successful 
completion. To the high integrity, the 
executive capacity and the technical 
ability of Mr. Sothman is largely due 
the successful completion of this Gov- 
ernment project, which might easily 
have been ruined by an administration 





P We 


Chief Engineer, Ontario Hydro-Electric Commission. 


SOTHMAN, 


tainted with political influences. By 
his lectures in various parts of Canada, 
Mr. Sothman has quickened the inter- 
est of the public in the engineering 


side of this vast work, and has done 


much to edueate it in electrical mat- 
ters. 
Mr. Sothman is a member of the 


American Institute of Electrical Engi- 
neers, of the Canadian Society of Civil 
Engineers, and of the Institution 
Electrical Engineers of Great Britain 
and takes an active interest in their 
work and that of many other engi- 
neering societies. 


of 








to 
Oc 





The Dielectric Constant of Ice. 
Experiments to determine the dielec- 
tric constant of have 
scribed by Phillips Thomas in The Physi 


ice been de- 


cal Review. Below minus 130 degrees 
centigrade, ice acts as an insulator and 
no trouble is experienced in 
The value found at the 


making 
measurements. 
temperature of liquid air, 3.0, agrees 
with the determination of Dewar and 
The at 
higher temperatures was to connect the 


Fleming. method adopted 
capacity in series with a variable re 
sistanee and read the simul- 
taneous voltages at the ter 
minals of each by two Dole- 
using 


zalek electrometers, 


alternating current. Sinu- 
soidal electromotive force of 
150 volts was used, the fre- 
queney being variable be- 
tween 20 and 80 cyeles. 

The dielectric constant at 
minus two degrees is about 


94. It 


creasing temperature, reach- 


increases with de- 
ing a maximum between mi 


nus 18 and minus 130 de- 
grees centigrade. 
~~ 
Plan Big Water-Power Plant. 
The charter sought by the 
Twenty Miles Falls Power 
Company of Montpelier, Vt.. 
from the Vermont Legislature 
to put in a large water de- 
velopment on the Connecti- 
Brattle- 


boro, and in many respects 


eut River north of 
greater than the one at that 
point, is being considered by 
the Committee on Corpora- 
tion. 

The Company asks for the 
right of eminent domain in 
the development of the prop 
the securing of 


osition and 


riparian privileges. The dam will be 
250 feet high, 500 feet long and have 
wings of 2,000 feet, forming a massive 
lake for storage purposes, inundating 
farms, causing the removing of farm 
three cemeteries, school 


houses, two or 


houses, ete. 
The cost of the undertaking is esti- 
mated between $3,000,000 and $4,000,- 
000. The dam will be located on the 
Connecticut above the mouth of the 
Passumpsie River. A horsepower de- 
velopment of 26,000 twenty-four 
hours is figured on for the initial un- 
dertaking. 


for 








1324 


Association. 
for the an- 


Wisconsin Electrical 
A tentative 
nual convention of the Wisconsin Elec- 


programme 


trical Association, which is to be held 
in the Hotel Pfister, Milwaukee, Wis., 
January 18 and 19, has been announced 

The following subjects have been pro 


posed for discussion: ‘‘Publicity Cam 


paign,’’ with a paper by Ernest Gon 
zenbach, of Sheboygan; ‘‘Some Prin 
ciples Established by the Wisconsin 
Railroad Commission,’’ with address 
by Edwin 8S. Mack Electric Meter 
Testing,’’ with a paper by A. J. Goed 


jen, of the Milwaukee Electric Railway 
& Light Company; ‘‘Ornamental Street 
’**Tnsurance,’’ with discussion 


‘Electric Railway 


Lighting 


on rates and risks: 


Repair Shop Practice,’’ with a paper by 


W. J. Kelsh, of the Eastern Wisconsin 
Railway & Light Company; ‘‘Trans 
formers and Their Proper Arrange 


ment,’’ and ‘‘Storeroom and Store Ree 
ords.’’ 

The president of the Association is 
Clement C. Smith, of Milwaukee, and 
John S. Allen, of Lake Geneva, Wis.., 
Is secretary 

. o-oo 
Electrical Engineering at the Massa- 
chusetts Institute of Technology. 

Che progress of the graduate elee 
trical engineering work at the Massa 
chusetts Institute of Technology is in 


dicated by the number of students who 
Doe 


how 


are candidates tor Master’s and 


tor’s degrees, which number is 


greater than last The number of 
the 
in electrical engineering is also steadily 
that 


vear 


students in undergraduate course 


additional teaching 


Increasing so 


staff is being added to the corps of 
laboratory instruction 

Various lines of research are being 
carried on in the department mostly 


under the direction of Professors Pen 
der and Wickenden 


late to the effects of 


Some of these re 
heat 


the magnetic qualities of silicon iron. 


treatment on 


certain transient phenomena that may 
occur in long electric cireuits, the effect 
of high frequencies on the permeability 
of iron, the effective resistance and re 
actance of steel rails when conveying 
the 
lightning 


alternating currents, selective ac 


tion of spark-gap arresters 
with respect to frequency, the reflec 
light 


the disruptive strength of rubber-insu- 


tion of from walls and ceilings, 


lated coatings on wires, ete. Certain 


of these are continuations of work 


started last year, and researches in 
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each will be carried on as may be con- 
venient and needful to get knowledge 
of the phenomena under investigation. 

The subject of illumination and pho- 
tometry has been added to the subjects 
taught in the electrical engineering de- 
partment the 
standpoint of what is generally called 
illuminating engineering and is made 
an optional study. The instruction is 
by lectures, recitations and laboratory 
work under the direction of Professor 
Wickenden. 


This is treated from 


->-o 


Chicago Traction Situation Clears and 
Then Gets into New Tangles. 
The Chicago Railways Company was 
taken from the hands of its receivers 
on December 27 restored to its 
The receiverS were dis- 


and 
stockholders. 
charged and the claims of the West- 
Electric & Manufacturing 
Company and of other creditors were 
adjusted This was taken by 
Judge Peter S. Grosseup in the United 
States Cireuit Court at Chicago. 

On the same day Andrew Cooke, who 
on November 30 bought up the prop- 
erties of the Consolidated 
Traction Company at foreclosure sale, 
sold all that part of the Consolidated 
system within the city limits to the 
Chicago Railways Company in accord- 
ance with the reorganization plan and 


inghouse 


action 


Chicago 


the enabling ordinance recently passed 
by the City Council. The remaining 
portions of the old Consolidated system 
were sold on December 27 also to the 
newly organized County Traction Com- 
pany. 

As the court orders authorizing these 
sales went into effect at midnight of 
December 27, and as the Chicago Rail- 


ways and the County Traction com- 
panies are independent, an attempt was 
made to charge an extra fare at the 


city limits on the seven old Consoli- 
dated lines that 
and northern suburbs. 


run into the western 

The patrons of these lines have for 
nearlv a seore of vears enjoyed a ride 
of the city on one fare 
rebelled at this innova- 
It is safe 

feeling 


to the center 
and naturally 
riots resulted. 


cordial 


tion. Several 


to say that a more 
would have resulted if the companies 
had taken the public into their confi- 
dence and made clear why the extra 
fare instead of dras- 
tically putting the new order into ef 
feet without notice. What the outcome 


of this new fight will be it is hard to 


was necessary, 
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say, but it serves to cloud what would 
otherwise be an important epoch in the 
Chicago traction situation, namely, the 
placing of all surface traction lines 
within the city limits under the terms 
of the most advanced traction ordi- 
nances of the times. ; 
csiansinintilillipinassinin 


A Preventative of Boiler Corrosion. 

The use of zine and tin has been sug 
gested as a means of preventing boiler 
corrosion, according to the following 
An iron rod coated with tin 
and supporting zine rings is tightly) 
bolted to the inside of the boiler shell 
the zine being replaced as corroded 
The tin by its over-voltage effect is a! 
ways kept clean and consequently in 
sures the good electrical contact neces 


method : 


sary. 


Exports of Electrical Machinery. 

Exports of electrical machinery from 
the United States had a value of $600, 
000 during November, as compared 
with $500,000 for November of last 
year. The value of electrical machin 
ery exported during the eleven months 
ending with November of this year was 
$6,900,000, while the figure for th 
same period of last year was $5,500, 
000. 

oe 
Advertising in Latin America. 

The office of the Pan-American Union 
in Washington has prepared a list of 
advertising rates in newspapers and 
magazines of Latin America, which will 
be useful to those manufacturers and 
exporters who are seeking to extend 
trade in South America. 


oe 


An Electric Lifebuoy. 

An electric lifebuoy which was de 
scribed in The Electrical Times is fitted 
with small metallic-filament lamps 
lighted by sealed bichromate batteries 
In every position of the lifebuoy ex 
cept one, in which the buoy hangs 
when not in use, the batteries are i 
operation and the lights lit. 

inanscundiiieliliinniae 
Chicago Electric Club. 

At the meeting of the Chicago Ele: 
trie Club on Wednesday, December 21 
Captain Oliver D. Steele of the Illinois 
National Guard, delivered a very inter 
esting address on the subject of ‘‘The 
Illinois National Guard.’’ The addres 
was non-electrical. 
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The Ontario Hydroelectric System. 






Generation, Transmission and Distribution of Electrical Energy in Ontario. 


The slogan of ‘‘cheap electrical en- 
ergy’’ taken up by a number of promi- 
nent manufacturers and municipalities 
in the province of Ontario, early in 
1900, was the actual beginning of what 
is now considered one of the most com- 
prehensive and noteworthy electricity- 
supply systems in operation. 

In the spring of 1900 the first con- 
erete step in line with the growing sen- 





INTERIOR OF DUNDAS INTERSWITCHING STATION, 


timent of form of Government 
control of Niagara power for Ontario 
was taken in the appointment of a com- 
mittee by the Toronto Board of Trade 
to formulate some plan by which the 
Government, through a commission, 
should undertake the transmission of 


electrical energy to the municipalities 


some 


desiring power. 

The report submitted by this com- 
mittee pointed out the feasibility of 
having the Government supply elec- 
tricity from Niagara to the province 





of Ontario and as a result of this re- 
port numerous conferences and meet- 
ings between manufacturers, who had 
subsequently formed an 
and the Government were held. 

It was not until 1906, however, that 
final action was taken in the form of a 
law passed by the Provincial Legisla- 
ture appointing a 


Power Commission.’’ This commission 


was invested with all the powers neces- 
sary to control the rates to be charged 
for light and power by various com- 
panies utilizing water powers in the 
province, to build and construct all 
necessary works, and to take such steps 
as would place electrical energy for 
power and light within reach of the 
greatest possible number of people. 

In view of the fact that there were 
already a number of companies with 
generating plants at the Falls, on the 
Canadian side, having quantities of 


association, 


‘**Hydro-Electric 


ONTARIO HYDROELECTRIC 





power available for sale, the Commis- 
sion, instead of building a generating 
plant, awarded a contract for power to 
the Ontario Power Company, the Gov- 
ernment undertaking the transmission 
of the same to the different municipal- 
ities, who in turn would distribute it 
to the citizens. 

Under the conditions of the 
ment between the Ontario Power Com- 


agree- 


COMMISSIONS’ 


SYSTEM 


pany and the Commission the former 
binds itself to deliver to the Commis- 
sion any quantity of power up to 100,- 
000 horsepower, due notice being given 
of any additional requirement. The 
Commission agrees to purchase exclu- 
sively from the Ontario Power Com- 
pany up to 30,000 horsepower, but 
leaves itself free to purchase elsewhere 
one-half of any additional requirements 
up to the 100,000-horsepower mark. 
Above this amount the Commission is 
at liberty to buy in the open market. 
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The price of power, which is deliv- 
the 12,000 
volts, is $9.40 per horsepower per an- 
num, but the 


by the ¢ Jjommission 


ered from generators at 


amount reserved 
shall 
25,000 horsepower or more, the price is 
The 
for 


when 
amount to 


$9.00 per horsepower per annum. 
itself to 


seventy-five per cent of the power or- 


Commission binds pay 
dered to be held in reserve for its use, 
whether used or not. When the great- 


est amount of power taken for any con- 


eet «4 7. 

OF elidel | 
i cE | 
jpn a ae 


—i\. 
4 
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amount consumed locally, proximity to 
the source of supply and proximity to 
other consumers. 

GENERATION. 

The generating station of the Onta- 
rio Power Company is located at Ni- 
agara Falls, on the Canadian side. The 
total drop in the Niagara River in its 
course of thirty miles between Lake 
The 
greatest depth of the river immediately 
the 192 feet. It 


Erie and Lake Ontario is 326 feet. 


below falls is about 














VIEW OF CIRCUIT-BREAKERS 
secutive twenty minutes, during any 
month, shall exceed seventy-five per 
cent of the amount being held in re- 
serve at that time, the Commission 


shall pay for the greater amount dur 


ing that month. 

The agreement entered into between 
the Commission and the municipalities 
the the re- 


quired quantities of power to the boun- 


binds former to transmit 
dary line of the various municipalities 
13,200 volts. The 
cost of energy to any municipality will 
the de- 
pending on the total amount of power 
the the 


and turn it over at 


vary with conditions, amount 


towns, 


consumed by all of 





TORONTO 


STATION CHOKE COILS 
is estimated that an average of 222,400 
cubie feet of water pass over the falls 
each second. 

At the the Ontario 
Power Company the river is 3,400 feet 


headworks of 


wide, and flowing at an average veloc- 
The 


reinforced con- 


ity of about eight feet per second. 
intake, constructed of 
erete, is nearly 600 feet long and is di- 
vided into twenty-five bays. The con- 
erete curtain which deflects the surface 
current extends nine feet into the wa- 
ter. Through these bays water is ad- 
mitted to the outer forebay, with an 
entering velocity of five feet per sec- 


ond. Provision is made for inserting 


AND OIL SWITCHES, 
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stop logs into each of the twenty-five 
openings in order to regulate the flow 
of water. 

The outer forebay, having an area of 
eight acres and a depth ranging from 
fifteen to twenty feet, is bounded on 
its down-stream side by a submerged 
wall or dam, over which a large part 
of the water which enters the forebay 
is returned to the upper rapids, bear- 
ing with it such ice and debris as sue 
ceed in passing the intake curtain. 








STATION 


BERLIN 


The sereen house is 320 feet long, 
built of reinforced conerete. The wa 
ter at the screen house is twenty feet 
A five-foot conerete curtain ad 
the 


deep. 


mits only deep water through 
screens to the inner forebay. 

The gate house, similar in construc 
tion to is 120 feet 


long and divided into six bays, two for 


the screen house, 
each main conduit. 

Up to the present year water has 
been supplied to the turbines through 
one eighteen-foot diameter circular 
steel pipe, which runs underground, 
along the bank of the river to the in- 
take, 6,300 feet up stream. This pipe 
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has carried sufficient water to operate 
six generators with a combined capac- 
ity of about 66,000 horsepower. Dur- 
ing the last year, however, the de- 
mands of the Hydroelectric Commis- 
sion have been anticipated and the 
doubling of this original capacity is 
now well advanced. <A second water 
pipe of such a size as to be equivalent 
to a circular eighteen-foot diameter 
tube has been constructed. 

The ultimate generating equipment 
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three-phase, twenty-five-cycle current 
at a pressure of 12,000 volts. Three of 
the generators are of 10,000-horsepower 
size, four of 12,000 horsepower and 
three of 12,500-horsepower size. 
Seven of the ten main generators in- 
stailed in the plant of the Ontario 
Power Company are of the Westing- 
house Electric & Manufacturing Com- 
pany’s manufacture and three of Gen- 
eral Electric manufacture. 
The the first 


governors for seven 














SPECIAL TOWERS USED AT SPAN OVER WELLAND CANAL. 


of the power plant will comprise ten 
main units. Six of these have been op- 
erating for some time and the remain- 
ing three are at present being installed. 

The turbines are all of the inward- 
flow, horizontal twin type, with a ca- 
pacity of 12,000 horsepower each, nor- 
mal, under a head of 175 feet. 

The generators are all of the hori- 
zontal-shaft type and operate at 187 
revolutions 


minute, generating 


per 


units are three of Voith and four Lom- 
bard manufacture. The new govern- 
of Voith manufacture. 
They are of the relay type, operated 
by oil under pressure. In principle 
they consist of fly balls driven from the 
turbine shaft, which actuate a small 
regulating valve which in turn con- 
trols a main valve, admitting oil to 
either end of a cylinder whose piston 
actuates the turbine gates. 


ors are also 





1327 





The exciters are 375-kilowatt West- 
inghouse direct-current 250-volt gener- 
ators direct connected to Stillwell- 
Bierce turbines, located on the gallery 
overlooking the turbine floor, and sup- 
plied with water through thirty-inch 
penstocks that connect with the main 
conduit through the cable tunnel. Each 
of the two exciters has capacity to 
supply the fields of six generators. 

The exciter and generator rheostats, 
as well as the governors and field 
switches are controlled either locally 
or from the control room in the dis- 
tributing station. 

The Ontario Power Company’s gen- 
erators are connected with the Hydro- 
electric Commission’s transforming sta- 
tion by an underground conduit sys- 
tem some 2,500 feet in length. Distrib- 
uted over this distance there are eight 
manholes. Through these conduits the 
current is carried by six high-tension 
three-phase cables. 

The 12,000-volt current generated by 
the Ontario Power Company is first 
passed through a group of oil switches, 
with the proper automatic cut-out de- 
vices, which are located in the gener- 
ating room. Leaving these oil switches 
the current is transmitted, through the 
mentioned above, to the Com- 
step-up 
where it again passes through oil cir- 
cuit-breakers. are 
with overload relays so that in case 
anything should happen behind these 


cables 


mission’s transformer house, 


These equipped 


switches they will eut out before the 


switches in the Ontario Company’s 
plant. 
From the 12,000-volt switches the 


current is brought to the main busbars 
and through a second bank of oil cir- 
cuit-breakers to the step-up transform- 
The present equipment of trans- 
formers comprises nine 3,000-kilovolt- 


ers. 
ampere single-phase Westinghouse 
transformers, which are so arranged 
that the voltage on the high-tension 
side can be increased by about twenty 
per cent above 110,000 volts. From 
the high-tension side of the transform- 
ers the current is transmitted through 
disconnecting switches, and high-ten- 
sion oil switches to the 110,000-volt 
busbars. From these busbars the eur- 
rent passes again through oil circuit- 
breakers on to the transmission line 
within the building. 

For lightning protection two sets of 
electrolytic lightning arresters for the 
110,000-volt lines are installed, of the 
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outdoor type, the aluminum plates be- 
ing ineclosed in large oil-filled tanks. 
The combination horn gap and discon- 
necting switches are mounted on struc- 
tural steel supports. 
The control of the 
cuits the generating 
the low-tension side of the transform 


12.000-volt cir- 


from station to 
ers is accomplished by nine Westing- 
house automatic circuit-breakers 
mounted in brick compartments and so 
designed that gravity tends to open the 
switch. 
rRANSMISSION 

At present twenty-two municipalities 

the 


Hydroelectric Commission and requests 


have contracted for energy from 
have also been made by a number of 
towns west of St. Thomas. The city of 
Windsor has also made a request for a 
hydroelectric power, 
The 
municipalities taking power at present, 
however, include Guelph, Preston, Ber- 
lin, Woodstock, 


London, St. Thomas, Port Credit, and 


amount of 


large 


some to be transmitted to Detroit. 


Stratford, St Marys, 


Toronto Contracts have also been 
made with Galt, Waterloo, Ingersoll, 
Hespeler, New Hamburg, Hamilton, 


Weston, Brampton, Mitchell, Seaforth, 
Tilsonburg and Norwich. 

The trunk line which runs from Ni- 
agara Falls to is carried on 
steel towers which are placed about 


Dundas 


550 feet apart and have an average 
height of 65.6 feet. The cables are 
all of aluminum and have a tensile 


strength of 27,000 pounds to the square 
inch. All insulators are one-piece sus- 
pension insulators and have a diameter 
of about 10.5 Eight of these 
one-piece sections are used for the sus- 
ten 


inches. 


pension type insulator, whereas 


sections are used for making up a 


strain insulator 
Metal towers are used throughout the 


entire transmission system. About 
3,000 towers will be required for the 
283 miles; an average of ten to the 
mile. Special towers have been de- 


signed and constructed for long spans, 
turning angles and going over rivers 
The towers at the Welland 
Canal, as the ac- 
companying illustrations, are 140 feet 
high and are of quite unusual design. 
The standard towers are sixty-five feet 


and canals. 


shown in one of 


high over all; the upper arm is 16 feet 
10 inches, the lower 35 feet 2 
inches in length. The conducting ca- 
bles of each circuit are nine feet apart. 
The tower base is square, seventeen 


arm 
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feet to a side and is sunk 7 feet 6 inches 
in the The weight of the 
standard towers is 3,995 pounds. 

The total length of the line being 
installed at present is about 283 miles. 
Throughout this distance the pressure 
is 110,000 There double 
transmission consisting of two 
sets of three cables each, carried by a 


ground. 


volts. is a 


line, 


single row of double circuit towers 
from Niagara Falls to Dundas and 
from Dundas to Toronto. The line from 
Dundas to Stratford, by the upper 


route and from Dundas to St. Thomas 
and London by the lower route is a 
single-circuit three-cable line as yet but 





INSU- 


SUSPENSION 


USED 


110,000-VOLT 
LATOR 


SPECIAL 


provision has been made for doubling 
the capacity of line in that all 
towers installed on this line are of the 


this 


double-cireuit type. 

The transmission lines follow, for the 
greater part of the system, a straight 
line. As a general rule paralleling a 
steam railroad has been avoided on ac- 
count of the smoke, soot, ete. 

As mentioned above the transmission 
west from Dundas form a com- 
plete loop. A projected third line run- 
ning south through Simcoe, Tilson- 
burg, ete., will run all the way to St. 
Thomas and form a second complete 
loop. It is stated that shortly another 
line will join Guelph through George- 
town and Brampton with Toronto, thus 
By thus looping 


lines 


forming a third loop. 
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the main lines the engineers hope to 
avoid interruptions to service at any 
point other than where the accident 
actually oceurs. 

Dundas.—This substation is the hub 
of the entire system, all the lines radia- 


ting from this point to the towns 
and cities east and west. The cur- 
rent arriving from Niagara passes 


through lightning arresters, disconnect- 
ing switches, and oil circuit-breakers to 
the busbars. Two sets of busbars are in- 
stalled and connections are so arranged 
that it is possible to connect each line, 
either outgoing or incoming, to either 
or both busses. 

The Dundas station is divided into 
two parts, the interswitching station 
and step-down station. From the for- 
mer the 110,000-volt current is sent out 
in three directions: east to Toronto, by 
a double-cireuit tower line; northwest 
by west to Guelph, Preston, Berlin, 
Waterloo, Stratford, St. Marys, ete., 
by a single-circuit line; and southwest 
by west, to Woodstock, London, St. 
Thomas, etec., also by a single-circuit 
line. In the step-down station the sup- 
ply is transformed from 110,000 volts 
to 13,200 volts for local service and for 
transmission to Hamilton, six miles dis- 
tant. 

The electrical equipment of the 
Dundas station comprises four kilovolt- 
ampere water-cooled transformers for 
stepping down to 13,200 volts; six elee- 
trically-operated circuit-breakers, six 
sets of outdoor-type 110,000-volt elec- 
trolytie lightning arresters, two sets of 
13,200 lightning arresters; two switch- 
boards, control panels, etc. All equip- 
ment is of Westinghouse make. The 
interior of the interswitching station at 
Dundas is shown in one of the accom- 
panying illustrations. 

Current for the town of Hamilton is 
received at the Beach pumping station, 
at that town from Dundas at 13,200 
volts, where it is stepped down to 2,200 
volts. The town has contracted for 
1,000 horsepower which will be util- 
ized at the pumping station and the 
sewage disposal plant. 

Guelph—Current from Dundas is 
carried by a single circuit direct to 
Guelph where it is stepped down to 
13,200 volts. Current enters and 
leaves the substation through electro- 
lytic lightning arresters, disconnecting 
switches, series relays and high-tension 
oil switches. The current which is led 


off the main conductor for the Guelph 
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supply, passes again through discon- 
necting switches, high-tension oil 
switches and choke coils before reach- 
ing the transformers where it is stepped 
down to 13,200 volts. It then passes 
through disconnecting switches and oil 
switches to the low-tension busbars, 
from which the supply for the station 
surface transformers as well as for the 
city of Guelph is taken. 

The distribution system for the city 
of Guelph is divided into two sections, 
a lighting section and a power section. 
The lighting transformers are installed 
in the Commission’s substation and 
were supplied by the General Electric 
Company. 

Sixty-cyele current is employed for 
lighting cireuits, there being installed 
in the Commission’s substation two mo- 
tor-generator sets comprising each, a 
600-kilovolt ampere synchronous mo- 
tor. a 300-kilovolt ampere, 62.5-cycle 
generator and a 200-kilowatt railway 
generator. 

The power system 
13,200-volt feeders connecting the Com- 
mission’s station and the City, and four 
small distributing stations. One of 
these stations is larger than the other 
three and acts as the hub of the local 
system. 

The two feed lines enter this larger 
substation on to what is practically two 
From these busbars part 

passes direct through 


consists of two 


main busbars. 
of the 
13,200/575-volt transformers for power 
distribution in the immediate vicinity, 
while from the same busbars three out- 
going 13,200 lines supply the remaining 
small substations at more distant points 
of the city. The four transformer 
are all built of concrete and 
contain, each, two 225-kilovolt ampere, 
13,200/575-volt, three-phase, twenty-five- 
From the second- 
aries of these transformers power is led 
off to the various factories. The small 
transformers were supplied by the Cana- 
dian General Electric Company. 
Preston—From the Guelph substa- 
tion the high-tension line next passes 
to Preston. The arrangements for the 
leading in and out of the main current 
are the same here as at Guelph. The 
conductors carrying the supply for this 
district, after leaving the main line, 
pass through oil switches and choke 
coils before reaching the transformers 
where the pressure is reduced, this time 
to 6,600 volts. Passing out of the trans- 
former the current is again led through 


current 


houses 


cycle transformers. 
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disconnecting switches and oil switches 
on to the low tention busbars. 

From the low tension busses lines are 
led out of this station to Preston, for 
local distribution, and to Galt and Hes- 
peler, each about three miles distant, 
though in opposite directions. The 
current is first passed through discon- 
necting switches, oil switches and 
choke coils in each ease. 

Preston is installing three transform- 
ers of 150-kilowatt capacity for chang- 
ing from sixty cycle to twenty-five cy- 
ele current. The street-lighting system 
will consist of tungsten-filament lamps 
throughout. 

Berlin.—This was the first to 
use current from the Commission’s 
lines. The Berlin substation is iden- 
tical with that of Preston with the ex- 


town 

















VIEW OF FIRST COMPLETED TOWER, 
ONTARIO HYDROELECTRIC SYSTEM. 


ception that the current is stepped 
down to 13,200 volts instead of 6,600. 
Like Preston there are three lines lead- 
ing off the low-tension busbars, one to 
Berlin, locally, and one each to New 
Hamburg, twelve miles distant, and 
Wateroo two miles distant. 

The 13,200-volt line which conducts 
current from the Commission’s substa- 
tion to the Berlin distributing station 
is composed of two separate lines of 
stranded aluminum which are connec- 
ted to a set of busbars running the 
length of the station. 

To convert the current to twenty-five 
eycle frequency there is installed one 
rotary conveter of 250-kilowatts ea- 
acity to take care of the present street- 
railway load. Another rotary was in- 
stalled to take care of the direct-cur- 
rent motors and are lamps, this one, 
also, later to be used for railway pur- 
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poses after the direct-current system 
of motors is done away with. A fre- 
quency changer was installed to take 
eare of the sixty-cycle motor load and 
also to supply the lighting on the main 
street, so that in the event of Niagara 
power being off in the evening the large 
gas engine of the old plant could be 
started and the stores supplied with 
light and power. Also, the sewer farm 
pumps its sewage onto sand filter beds, 
and in the event of any long interrup- 
tion to Niagara power the sewage can 
by this arrangement be pumped by the 
gas engine and save any liability of 
damages for non-pumping. 

In New Hamburg there has been con- 
structed a substation equipped to re- 
ceive the 13,200-volt circuit from Ber- 
lin and step it down to 2,200 volts for 
local use. This town has contracted for 
power amounting to 250 horsepower. 

Stratford.—Current at Stratford is 
stepped down for local service from 
110,000 volts to 13,200 at which the city 
takes it in charge. The interior elec- 
trical equipment of the substation is 
exactly the same as is installed in the 
Guelph and Berlin substations. In- 
coming and outgoing hand-operated 
Westinghouse circuit-breakers are used 
while all other apparatus is, as before 
supplied through the Canadian Gen- 
eral Electric Company. Like Guelph, 
Preston and Berlin, all equipment is 
designed for 2,250 kilowatts, normal ca- 
pacity, there being the usual four 750- 
kilowatt transformers. 

For local distribution both alternat- 
ing and direct current will be used. 
The lighting and power feeders are 
separately controlled from a central 
station the equipment of which com- 
prises a 13,000-volt panel and lightning 
three 13,000/2,200-volt 
There is also installed 


arrester and 
transformers. 
a motor-generator set consisting of a 
100-kilowatt direct-current generator, 
and a 150-horsepower alternating-cur- 
rent motor. This set can be belted to 
the 300 horsepower auxiliary steam 
plant, making the alternating current 
motor a generator as well, or a 5,000- 
light steam driven auxiliary in event 
of Niagara power failure. Two direct- 
current panels are to control the output 
of the motor generator, 220-volt type 
with balancer for three-wire 220-110 volt 
mains. There will be five sixteen-kilo- 
watt constant-current street-light reg- 
ulators and panels, to control 1,000 
street lights. 








St. Marys—At St. Marys the current 
is stepped down to 13,200 volts and sup- 
The 
substation equipment is identical with 
the equipment in the Guelph station. 
The town will retain all of its present 


plied to the city at that pressure. 


sixty-cycle apparatus and operate it at 
its full eapacity for lighting purposes. 
All of the current for power purposes 
will have a frequency of twenty-five 
cycles. 


W oodstoc k. The 
along the southern line, west of Dundas 


first substation, 


is Woodstock Current is stepped 
down from 110,000 to 13,200 volts. 
The low-tension busbars supply not 
only the local requirements of the 


but Ingersoll, 
The electrical 


equipment of the Woodstock substation 


town of Woodstock 


Tilsonburg and Norwich 


is also identical with the rest, already 
described. 

The distribution system in the town 
of Woodstock is at present three phase 
eyele. A 
been in operation there since 1901 and 


sixty municipal plant has 


the Commission’s substation has been 
built adjoining the original plant. In 
the service room of the Commission’s sta- 
tion are located three 300-kilowatt trans- 
formers for stepping down from 13,200 
to 2,300 volts. The current is then trans- 
mitted 


duplieate 


through disconnecting switches 


and cables through under- 
ground conduit to another set of discon- 
necting switches in the city power house, 
to the reeeiving panel of: the 


For 


thenee 


ve-eyele switchboard. 


twenty-t 
the sixty-cycle supply there is installed 
synchronous 


a 350-kilovolt ampere 


motor operating a sixty-cyele genera- 
tor 

The apparatus in the city’s plant is 
so arranged that in the event of an 
accident to the Commission system at 
that point, the steam-driven units may 
be instantly placed in operation. 
power in Woodstock 


lighting, city 


Hydroelect rie 


will be used for street 


pumping and in addition will be sup- 
plied to the numerous factories in the 


city which are already using elec- 
tricity. 

London.—Wires enter the London 
station from both St. Marys and 


Woodstock on to the same busbar. The 
conductors for the London supply, on 
the 
disconnecting 


leaving high-tension bus, pass 


through switches, oil 
switches and choke ecoils in the trans- 
stepped 
the 


where current is 


13.200 


formers, 


volts. Leaving 


down to 
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low-tension busbars the lines pass 
disconnecting switches, oil 
choke coils and electrolytic 
lightning arresters before leaving the 
station. From another point on the 
high-tension bus, conductors lead off 
the current twenty miles south to St. 
through the 
dis- 


through 


switches, 


Thomas, passing first 


usual safeguarding oil switches, 
connecting switches, choke coils and 
lightning arresters. The electrical ap- 
paratus installed in the London sub- 
station is designed for a 3,750-kilowatt 
rating. The _ trans- 


former equipment consists of four 1,250 


capacity normal 
kilowatt capacity units, one being in- 
stalled for spare. 

The Commission’s substation is _ lo- 
eated just outside the city limits and 
transmission of power at 13,200 volts 
by means of two separate circuits is 
made to substation No. 1, which is a 
combined pumping and transformer sta- 
tion. 

Substation No. 2 is centrally located 
in the town and contains two banks 
of transformers for stepping down the 
eurrent to 500 volts. The total capac- 
this station is 1,500 kilowatts 
and the current is used exclusively in 
industrial establishments. 

Running west from substation No. 1 


ity of 


for a distanee of four miles is an ad- 
ditional 13,200-volt line which supplies 
eurrent for the operation of two 3,000,- 
000-gallon pumps. 

Toronto—The led 


Port Credit along near the shore line 


eurrent is from 


of Lake Ontario to Toronto on double- 
circuit steel towers by a double line of 


aluminium cable. The construction is 


the same as on other sections of the 
system except that near Toronto it 
has been found advisable for economic 


reasons to erect the towers out in the 


lake a short distance from the shore. 
The erection of these towers is now in 
progress. The length of line being so 
installed will be about two miles. 

The incoming high-tension lines pass 
through electrolytie lightning arrest- 
ers, disconnecting switches, choke 
coils, oil switches and series relays, to 
the high-tension busbars. From these 
the 
connecting 
into the transformers, which step down 
from 110,000 to 13,200 volts. From the 
low-tension side of the transformers the 
eurrent is led on to a double set of bus- 
bars from either or both of which the 


city may be supplied. Service transform- 


busses current again passes dis- 


switches and oil switches 
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ers of forty-five kilowatt capacity, 13. 
200/125 volts, are also fed from the low- 
tension busbars. The Toronto substation 
equipment is designed for 7,500 kilowatt 
capacity, not taking into consideration 
overload possibilities. Two high-tension 
lines enter this station, coming direct 
from Port Credit. 

In Toronto the current is distributed 
underground from seven substations. 
In these stations current is stepped 
down from 13,200 volts to 2,200 and 


990 volts for loeal distribution. All 
transformers are of the three-phase 
type. 

a 


The Engineer and Public Affairs. 

That engineers fail to take an ade- 
quate part in political activities and in 
the solution of the social and economic 
problems, is the basis of a ‘‘Criticism 
of the Engineering Schools,’’ by Prof. 
Dugald C. Jackson of Boston. The 
fault is laid in great part to the profes- 
sional schools, their courses of study, 
and the failure of their directors to 
see clearly the full function of the mod- 
ern engineer. 

‘*It is an easy answer,’’ says Profes- 
sor Jackson, ‘‘to say that the engineers 
are too busy in working and directing 
the economic advances of civilization 
to afford attention to the way in which 
political and activities are 
guided; but this answer is inadequate. 


civie 


The lawyers, the physicians, the mer- 
chants are also busily engaged in af 
fairs of importance, and they might 
make a similar exeuse for abstaining 
from political and social activity; in 
which case, I think we must all admit, 
our forms of government would soon 
break down from want of adequately 
trained-and disinterested leaders. This 
rather general failure of the engineer- 
ing graduates to keep a wide-open eye 
on the political activities of our land 
is a serious fault that must be laid at 
the door of our eduecation.”’ 

‘That this is a fault which may be 
corrected is apparent when one thinks 
of the number of graduates of the Poly- 
technic School in France who have not 
only become distinguished in science 
and engineering, but have also made 
strong impression on the nation’s af- 
fairs. However well a man knows the 
physical and mathematical sciences he 
-annot make the most of his abilities 
as an engineer unless he also under- 


stands the human character and the 
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trend of human progress. The study of 
historical and economic subjects is of 
an importance in the engineering curri- 
culum that rivals the study of science 
subjects; and in order that the rela- 
tions of engineering science and politi- 
cal economy to each other may be un- 
derstood and appreciated by the stu- 
dents, the study of such subjects may 
preferably be carried on side by side. 
An industrial engineer must know the 
thought of the world, the flux of so- 
ciety, the ambitions of nations.’’ 
ae 
Electric Vehicles at the Chicago Auto- 
mobile Show. 

There will be a very representative 
showing of electric pleasure and com- 
mereial cars at the Tenth Annual Na- 
tional Automobile Show to be held at 
the Coliseum, Chicago from January 
28 to February 11, 1911. The list of 
exhibitors includes practically all of the 
long established manufacturers in these 
fields and several comparatively new 
concerns that have come into the busi- 
ness within a year or two. 

This winter for the first time the 
show will extend over a period of two 
The first week will be devoted 
to the display of pleasure cars which 
will occupy all of the main floor of the 
Coliseum, the first floor and basement 
of the Coliseum Annex and the main 
floor of the First Regiment Armory. 
The manufacturers of electric carriages 
who have engaged space for this week 
are: Woods Motor Vehicle Company, 
Columbia Motor Car Company, Baker 
Motor Vehicle Company, Studebaker 
Brothers Manufacturing Company, 
Babeock Electric Carriage Company, 
Waverley Company, Anderson Carriage 


weeks. 


Company, Rauch & Lang Carriage Com- 
pany, Hupp-Yeats Electric Car Com- 
pany, Ohio Electric Car Company and 
Broe Electric Vehicle Company. 

All of the pleasure cars will be re- 
moved immediately after the close of 
the pleasure car show, Saturday, Feb- 
ruary 4, and on the following Monday 
the doors of the Coliseum will open for 
the first time upon a purely motor busi- 
ness wagon show. During this week 
the electrie vehicles for industrial pur- 
poses built by the following companies 
will be shown side by side with the 
motor trucks, delivery wagons, ambu- 
lances, patrol wagons and machines of 
other types for special purposes: Stude- 
baker Brothers Manufacturing Com- 
pany, Waverley Company, General Ve- 
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hicle Company, Lansden Company, 
Automobile Maintenance & Manufac- 
turing Company and the Anderson 


Carriage Company. 

Visitors at the forthcoming show 
who take the trouble to inquire into 
mechanical details will find that electric 
vehicles have undergone radical 
provements during the last two or three 
years; in fact, there has been a steady 
growth and 
vehicles, both for pleasure and indus- 
trial uses. The closed carriage, espe- 
cially the coupé and brougham models 
with enclosed steering and control, is 
very much favored as a town ear for 
winter 


im- 


development in electric 


use. Chicago probably more 
than any other city has adopted this 
style of car as particularly suited to 
local climatie and various other condi- 
tions. 

Electric trucks and delivery wagons 
have undergone improvements also and 
are today very much more efficient and 
economical machines than their prede- 


cessors of a few years ago. Notwith- 
standing the comparative inefficiency 


and small radius of action of the early 
electric trucks, a great many of them 
are still in regular daily service, giv- 
ing evidence that at the worst they 
gave better than the _ horse- 
drawn trucks. In the light of the 
great mass of operating data accumu- 
lated as a result of the use of large 
numbers of trucks and delivery wag- 
ons in a great variety of businesses, 
there is no need for any one who really 
wants to learn the facts to entertain 
doubts that the commercial motor ve- 
hicle is more reliable, has much greater 
work capacity and is less expensive to 
maintain and operate than the horse 
vehicle in any business whose volume 
is sufficient to warrant the use of a 
machine capable of doing the work of 
three horse wagons. 
+> 
Examination to Be Held for Assistant 
Physicist. 
’ The Civil Service Commission an- 
nounces that on February 8, 1911, an 
examination will be held at the usual 
places for the purpose of selecting men 
eapable of filling the position of assist- 
ant physicist in the Bureau of Stand- 
ards, Washington, D. C. 

Those desiring to take this exami- 
nation should apply to the secretary of 
any board of examiners, or to the Unit- 
ed States Civil Service Commission, for 
application blank 1312. 


service 
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SINGLE-PHASE FEEDER REGULA. 
TORS. 


BY EDWIN E, LEHR. 


There has been a remarkable increase 
in the use of feeder regulators during 
Central stations 
their 
power loads and extending their areas 
of distribution. Electric railways have 
been enlarging their fields of activity 
by furnishing power and light to the 
towns and villages through which they 


the past few years. 


have been steadily increasing 


pass. Satisfactory voltage regulation 
under the new conditions can 


tained economically only by the use of 


be ob- 


feeder regulators. 

There are two classes of regulators 
for alternating-current circuits, the 
step type and the induction type. The 
step type usually consists of a trans- 
former and a switching device. The 
primary of the transformer is connect- 
ed in shunt across the feeder cireuit so 
that practically a constant voltage is 
induced in the secondary winding. This 
secondary winding is divided into a 
number of and taps are 
brought out so that by means of the 
switching device more or less of the 
secondary winding can be easily con- 
nected in series with the feeder, and a 
variable voltage thus obtained. 

For a number of reasons the step- 
type regulator is not being used very 
extensively at the present time. The 
moving contacts on the switching de- 
vice are necessarily subject to more or 
less burning and arcing which takes 
place whenever the regulator is oper- 
Frequent renewals of contacts 


sections 


ated. 
are necessary and careful inspection at 
all times is essential. These features 
are considered very objectionable by 
some operators. About 200 amperes is 
the maximum current for which this 
type of regulator can be built econom- 
ically. The most serious drawback is 
the difficulty of adapting this regulator 
to automatic regulation, since practi- 
eally all regulators must be arranged 
so they can be automatically controlled. 
A unique attempt has been made to 
overcome this latter difficulty by using 
a combination of a step type and a 
rheostatie regulator. Instead of using 
a single preventive resistance, a num- 
ber of resistances (ten or more) are 
used, and the switching device is ar- 
ranged so that when moving on to a 
given tap of the transformer, the line 


is first connected to the tap through a 
comparatively high resistance. Smaller 
resistances are then successively con- 
nected in parallel with the first resist- 
ance until finally the line is connected 
practically directly to the tap. In mov- 
ing off the tap the resistances are dis- 
connected in the inverse ratio. By this 
method a gradual change in voltage is 
obtained, but it is obtained only at a 
considerable decrease in efficiency. 
Since various portions of the resistance 
are continually in circuit or are carry 
the 
transformer 


ing circulating current between 


two taps, a considerable 


amount of energy is continually dissi- 
pated in this resistance 
Practically all of 


the regulators 








INDUCTION 


REGULATOR 


FIG 


the time are 


of the induction type. 


manufactured at present 
Their increased 
to the 


upon 


is due in a great measure 
all 
which burning can take place, and to 
After 


installed, 


use 


absence of moving contacts 


their greater simplicity. an in- 
duction regulator is once 
practically no further attention is re- 
quired except the occasional inspection 
of the auxiliary apparatus when auto- 
matie operation is being obtained. 
Numerous improvements in the me- 
chanical design and in the methods of 
manufacture have been made recently 
so that a highly developed induction 
The 


noisy opera- 


obtained. 


regulator can now be 
objectionable feature of 
tion which was very much in evidence 
in some of the earlier regulators, now 
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has been entirely eliminated and a mod- 
ern regulator may be said to be practi- 
cally noiseless. 

Fig. 1 shows the external appear- 
ance of an induction regulator of the 
latest type. Fig. 2 shows the same reg- 
ulator removed from its tank. A rad- 
ical departure from the usual method 
of construction is made in this regu 
Instead of the usual cast-iron 
tank, machined to the stator 
punchings, a skeleton frame and sepa- 
rate sheet-iron tank are used. One of 
the essential requirements of a good 
regulator is perfect alinement of the 
rotor and stator. This was very diffi- 
cult to obtain and it became a ques- 
tionable manufacturing proposition 
with the old methods of construction 
due to the difficulty of accurately ma- 
chining a long tank of small diameter 
open only at the top. In the new reg- 
ulator the stator punchings are built 
up in a short skeleton frame. This 
frame with punchings is placed on a 
mandril in a lathe and a finishing cut 
is taken on the surfaces to which the 
top and bottom brackets are bolted. 
These brackets and the cast iron top 
present no difficulties in machining so 
that perfect alinement can readily be 
obtained. The walls of the tank are 
made of sheet iron and all seams are 
welded by means of the oxy-acetylene 
flame. The cast-iron top and bottom 
are east around the ends of the tank 
walls and a tank absolutely free from 
leaks is thus obtained. A tank of this 
kind has decided advantages over the 
older type, since much more radiating 
surface can be obtained in a tank of 
given dimensions. The radiating sur- 
face is also more efficient because cor- 


lator. 


receive 


rugations instead of solid ribs are used 
and the heat is required to travel a 
much shorter distance through the ma- 
terial of the tank. Fig. 3 shows the 
rotor removed from the stator. 

Fig. 4 shows a horizontal sectional 
view of the regulator. With the rotor 
in the position shown practically all the 
flux induced in the primary winding 
also passes through the secondary 
winding and the maximum voltage is 
induced in the secondary coils. This 
is the position for maximum ‘‘buck’’ or 
**hoost,’’ depending upon the relative 
polarity of the windings and the con- 
nections to the cireuit. As the rotor 
is turned from this position less and 
less of the flux induced in the primary 
passes through the secondary coils and 
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the voltage induced in them is accord- 
ingly reduced. When the rotor is 
turned through ninety degrees to the 
position shown in Fig. 5, none of the 
flux induced in the primary passes 
through the secondary coils and, there- 
fore, no voltage is induced in them 
When in this position, which is called 
the zero or mid position, the regulator 
has practically no effect upon the cir- 
cuit and the voltage of the circuit is 
neither increased nor decreased as the 
current passes through the regulator. 
Were it not for the four short-circuit 
coils shown in Fig. 5, the regulator 
would have a decided influence on the 
eireuit when in the mid position. In 
fact the regulator would be practically 
inoperative, because the self-induction 





REGULATOR WITHOUT TANK. 
of the secondary windings would be so 
high that the full-load current of the 


FIG, 2 


feeder could not pass through them 
without having the voltage reduced to 
such an extent as to be objectionable. 
In other words, the regulator would 
When cur- 
rent passes through the secondary coils 


they tend to produce magnetic lines of 


act as a large choke coil. 


force as shown by the dotted lines in 
Fig. 5. 
secondary windings at full load are 
usually from three to five times as great 
as the ampere-turns of the primary 
windings at no load, it can be seen that 
they have a tendency to produce an 
enormous flux. Since in the position 
shown in Fig. 5 almost all of this flux 
must through the short-cireuit 


Since the ampere-turns of the 


pass 
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windings, current is induced in these 
windings which is opposite in direction 
to the current in the secondary coils. 
The actual flux produced is, therefore, 
quite small, being produced by the re- 
sultant of the ampere-turns of the sec- 
ondary windings and the ampere-turns 
of the short-circuit coils, and its effect 
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the slots. The short-cireuiting wind- 
ings are made from heavy bars, to 
which the end connectors are riveted 
and soldered. The slots for the short- 
circuiting windings are partially closed 
so that the main magnetizing current 
may be reduced to the lowest possible 
When a small number of open 


value. 





FIG. 3.—ROTOR OF 
upon the feeder current is practically 
negligible. 

Another departure from the usual 
regulator practice is the use of a larger 
number of coils. In some of the older 
regulators there were only two coils 
in the primary and two in the sec- 
ondary. In this regulator there are 
four coils in the primary and six coils 


INDUCTION 


REGULATOR 


slots is used there is a tendency for the 
rotor and stator slots to lock magnet- 
ically with the rotor in certain posi- 
tions, making it more difficult to oper- 
ate the regulator. The use of partially 
closed slots practically eliminates this 
locking action and makes the regulator 
much easier to operate. 

Although the regulator itself is of 


Secondary wird? 


PYUTATY VIRATZ?P 


Short circy/r 
€o//S 
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The primary relay is in principle 
very similar to a voltmeter except that 
instead of a pointer and scale, the in- 
strument is provided with two sets of 
contacts. One of these sets of contacts 
closes the circuit to one coil of the sec- 
ondary relay whenever the voltage ex- 
ceeds a predetermined value and the 
other set closes the circuit to the other 
coil of the secondary relay whenever 
the voltage falls to a slightly lower 
predetermined value. The secondary 
relay, when thus operated, closes the 
circuit to the operating and 
starts the motor in a direction such 
that the regulator, to which it is 
geared, will bring the feeder voltage 
back to its normal value. 

The limit switch is a device which is 
automatically operated when the regu- 
lator reaches the end of its travel in 
either direction. Connections are so 
made to the limit switch that when the 
switch is operated, power is cut off, 
and the motor cannot operate the regu- 
lator farther in the same direction in 
which it was moving when the limit 


motor 





FIG. 4.—POSITION FOR 
in the secondary. This subdivision of 
the windings is very beneficial from an 
insulation standpoint, as it reduces the 
voltage per coil and also the voltage 
per layer of the winding. The coils 
are form-wound and are insulated and 
thoroughly impregnated before being 
placed in the slots. They are held in 
place by means of fiber wedges, which 
are driven into grooves at the top of 





MAXIMUM. 


first importance, the auxiliary appara- 
tus must receive careful consideration. 
This is particularly true when auto- 
matie operation is to be obtained, as 
the service requirements are usually 
quite severe. For an automatically 
controlled regulator there are required 
a primary relay, a compensator, a sec- 
ondary relay, an operating motor, a 
brake and a limit switch. 


FIG. 5 


ZERO POSITION. 


The connections 
are made, however, so that should the 
secondary relay be operated so as to 
start the motor in the other direction, 
the circuit to the motor will not be in- 
terrupted. 

It is important to stop the operating 
motor as soon as the necessary change 
in voltage has been effected. An elec- 
trically operated brake is accordingly 


switch was opened. 





provided to prevent overtravel of the 


regulator. The brake is connected in 
shunt across the motor terminals so 
that it releases immediately, when 


power is supplied to the motor, and so 
that the brake is set automatically as 
soon as the power to the motor is in 
terrupted. 

The operation of the automatic ap- 
paratus can best be understood by re- 
ferring to Fig. 6, in which the various 
pieces of apparatus are clearly indi- 


cated. The coil o is connected in series 








eoil o will increase, the plunger will rise 
and the circuit to the other secondary 
coil Z will be closed.’ The secondary re- 
lay will operate, closing circuits to the 
motor through 5, 14 and 15 and through 
6, 12 and 16, thus starting the motor 
and decreas- 
seen that 


direction 

It can 
when operating in this direction if the 
right-hand side of the limit switch 
opened, the current to the motor will be 
interrupted at 5 and 14, and at 6 and 
12, but if the relay coil XY is energized, 


in the opposite 


ing the voltage be 


is 
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operation can best be understood by re. 
ferring to Fig. 7, which is the same as 
Fig. 6 except that these coils and their 
auxiliary resistances have been added 
With the older relays, as shown dia 
gramatically in Fig. 6, if the voltage 
gradually increased or decreased. just a 
the contacts were coming together, they 
had a tendency to vibrate and chatter. 
thus causing the moving arm to make a 
succession of poor contacts. 
and burning and sometimes 
‘*freezing’’ of the primary contacts 


This caused 


arcing 


















































with the resistance F-H to the 110-volt the motor can obtain current through This chattering was also transmitted to 
side of the shunt transformer, the pri- wires 5, 11 and 16 and through 6, 13. the secondary relay and to the motor, 
mary of which is connected to the cir- and 15 to operate it in the other direc- so that each time the regulator was 
cuit, the voltage of which it is desired tion, even though the right-hand side of called upon to operate, all the auxiliary 
to regulate. Under normal conditions the limit switch is open. apparatus had to operate a number of 
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FIG. 6.—AUTOMATIC APPARATUS FIG. 7.—SAME WITH AUXILIARY COILS. 


the current in the coil o is just sufficient 
to lift the plunger in the coil and hold 
the moving contact s in the mid position, 
making contact neither R nor T. 
Should the voltage of the line be re- 
duced, the current in coil o will decrease, 


with 


the plunger will fall and contact will 
be made between s and R, closing the 
19 through S and R and 
through the operating coil X to 5. The 
secondary relay will operate, closing cir- 
cuits to the motor through 5, 11 and 16 
and through 6, 13 and 15, thus starting 
the motor in a direction to increase the 
Should the volt- 


eircuit from 


voltage on the feeder. 


age of the feeder rise, the current in the 





Fig. 8 shows the latest type of pri- 
mary relay. A new feature, the use of 
auxiliary compounding coils, has been 
embodied in the relay. These have a re- 
markable effect upon the operation of 
the relay and upon the action of all the 
auxiliary apparatus. They consist of 
two small auxiliary windings which are 
placed upon the same spool with the 
main operating coil. They are each 
connected in series with one set of the 
contacts which operate the secondary- 
relay coils and are so connected as to 
assist in closing the circuit by increas- 
ing the pressure between the contacts 
just at the moment of closing. Their 





times before the desired change in volt- 
This chattering and 
was 


age was effected. 
unnecessarily frequent 
particularly noticeable 
circuits on which the changes in volt- 
age were very gradual. This poor oper- 
ation could be remedied in a slight de- 
gree by using a weak brake and permit- 
ting the motor to drift, but if this was 
done and the relay was set for close reg- 
ulation, the regulator would usually 
overtravel and a double operation would 
be required for any single variation in 
voltage. 

Referring to Fig. 7, if the voltage in- 
ereases and the contacts T and s come 


operation 


upon lighting 
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together, current will flow through the 
auxiliary coil M and the resistance D-H. 
The effect of this current on the plunger 
is the same as would be produced by an 
nerease in the current in the main coil 

of three-fourths per cent, so that as 
soon as the contacts are first closed, an 
additional pressure is exerted tending to 
Chattering is 
immediately 


close them more firmly. 


thereby avoided, because 
iiter the 


guires a reduction in voltage of three- 


contact is onee made it re- 


fourths per cent to separate the con- 
tacts. When this reduction in voltage 
s made, the contacts separate very posi- 


vely because the current in the auxil- 


ry coil is then interrupted and the to- 
tal foree tending to raise the plunger is 
instantly reduced three-fourths per cent. 
In other words, whenever a set of con- 
tacts close, an additional impulse is ecre- 
ited tending to close them more firmly, 
ind whenever a set of contacts opens 
the cirenit to the secondary, an addi- 
tional impulse is produced tending to 
separate the contacts more positively. 
if the relay is set for plus or minus 
me volt with a normal setting of 110 
volts, and the voltage increases to 111 
volts, the relay will operate and the reg- 


ilator will not stop in its attempt to 
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nearly at the normal setting. 


termined amount, the relay brings it 
back approximately to the normal volt- 

















FIG. 8.—PRIMARY RELAY. 





when auxiliary coils are employed, the 
relay tends to hold the voltage more 
That is, 
whenever the voltage changes a prede- 
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usually the voltage changes only very 
gradually as the load increases and de- 
creases. With an increasing voltage and 
decreasing load, the relay will have a 
tendency to hold the voltage at the max- 
imum voltage which operates the relay, 
and with a decreasing voltage and in- 
creasing load, the relay will tend to hold 
the the 
which operates the relay. 


voltage at minimum voltage 

Fig. 9 shows a secondary relay with 
and without a cover. <A secondary re- 
lay becomes necessary because the pri- 
mary relay cannot be made powerful 
enough to operate the contacts which are 
required for the control of the operat- 
ing motor, and at the same time suf- 
ficiently sensitive to variations in volt- 
age. Radical changes have been made 
in secondary relays, or motor switches, 
as they are sometimes called. They have 
consisted of a swinging 


usually arm 


upon which were mounted some con- 


tacts and one or two armatures. These 
armatures were acted upon by two mag- 
uets which pulled the arm to one side 
or the other, so that the contacts were 
moved up against a set of stationary 
contacts properly mounted on the sup- 
porting frame. The moving element was 
usually brought to the ‘‘off’’ position by 


























FIG. 9.—SECONDARY 
orrect the voltage until the voltage has 


een reduced to approximately 110.25 


olts. With a decrease in voltage to 109 
volts, the relay will operate the regula- 


or until the voltage has been brought 
ack to approximately 109.75 volts. The 
elative strength of these coils can be 
hanged as may be required for various 
It ean readily be seen that 


ervices, 


RELAY, 


FIG. 9A. 
age. Without the auxiliary coils, when- 
ever the voltage changes a_predeter- 
mined amount, the relay tends to bring 
it back a small amount only, so that 
there is a tendency to hold the voltage 
either at the upper or lower limit of the 
relay setting rather than at the normal 
or mid setting. This is particularly no- 
ticeable on a lighting cireuit, where 





SECONDARY RELAY WITHOUT 


COVER 


gravity and was accordingly made quite 
heavy and had considerable inertia. 
The most modern secondary relay, as 
shown in Fig. 9, consists essentially of 
two-pole electrically operated switches, 
very similar in design to the latest type 
of unit switch used for the control of 
large power motors. Each switch con- 
sists of a magnet A, which is attached 
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to the supporting frame B. The arma- 
ture C is attached to the moving element 
D, which is pivoted on the frame at the 
E. The two contacts F and F1 
are supported by springs which are at- 


point 


tached to the moving element and are 
held in place by two guides G and G1, 
so that the compression of the springs 
ean easily be adjusted. The two sepa- 
rate units are mounted upon a slate base 
and connections are brought out to ter- 
An interlocking bar 
is arranged at the bottom. A neat cover 
is provided which allows easy inspection 


minals at the top. 


of all parts and is practically indestruct- 
ible 

A very reliable and simple electric 
brake, particularly adapted for regula- 
Fig. 10. Various 
brakes, including the external shoe 
brake and the internal shoe brake, have 
from time to time, but the 


tors, is shown in 


been used 

















FIG. 10.—ELECTRIC BRAKE 


disk brake seems to be the most reliable. 
The operation of the brake shown in 
Fig. 10 ean readily be understood by re- 
ferring to the vertical sectional view 
shown in Fig. 11. It consists essentially 
of a brake disk A and two brake shoes 
B and B1, one of which B is firmly at- 
tached to the brake-housing, the other 
B1 being supported by the two pins C 
and C1, which have the 
brake-housing and permit a longitudinal 
motion of the brake shoe B1. Pressure 
is exerted upon the brake disk by means 
of the compression spring F acting upon 
the collar EZ and the piece D which is 
attached to the compression pieces C 
and C1. The brake is released by means 
of the magnet G, which is firmly at- 
tached to the housing, acting upon the 
armature H, which is attached to the 
brake disk BZ. The brake disk A is 
loosely mounted on the shaft and is pre- 
vented from turning on the shaft by 


bearings in 
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the four pins which are supported by 
the coupling Z. The extreme simplic- 
ity of this brake is at once apparent. 
The magnet acts directly on the brake 
shoe without the use of any interme- 
diate links or levers. The moving parts 
(' and C1 have very long bearings and 
a very short travel, insuring an ex- 
tremely long life for the brake. 

Fig. 12 shows a compensator which 
has been particularly designed for use 
with automatic relays. It is connected 
directly into the circuit as shown in 
Figs. 6 and 7, thus doing away with the 
use of a separate series transformer. The 
function of the compensator is to so af- 
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and then find the proper inductive set. 
ting by trial. 

Compensators are not always re. 
quired. Power lines may be divided on 
a basis of their compensator require- 
ments into three classes. First, outgo- 
ing lines taking power from a practi- 
cally constant-voltage supply near the 
regulator and transmitting it to a dis. 
tant point where constant voltage is de- 
sired. Second, incoming lines obtaining 
power from a distant point and deliy- 
ering it near the regulator at a variable 
voltage, the regulator being installed to 
change this variable voltage into a con 
stant voltage. Third, lines having char 





<= 


FIG, 11.—SECTION THROUGH BRAKE. 


fect the relay that the regulator will 
increase the voltage enough to take care 
of the drop in the feeder and maintain 
a constant voltage at a distant point, 
regardless of the load or power-factor 
of the circuit. This is done by intro- 
ducing into the circuit comprising the 
secondary of the voltage transformer 
and the primary relay, a voltage pro- 
portional to the resistance and induc- 
tance drop of the line. By means of the 
small double dials, adjustments can be 
made for twenty-five different values of 
resistive or inductive drop. The re- 
sistive drop of a line is usually known 
or ean be caleulated, but the inductive 
drop is more difficult to ascertain. It 
is usually best to set the compensator 
for the known resistive percentage drop 


acteristics common to both of the above 
classes, where a variable voltage is re- 
ceived at the regulator and where it is 
necessary to transmit still farther and 
obtain a constant voltage at another <lis- 
tant point. 

Compensators are required for the 
first and third classes of circuits, but 
there is no necessity for using them on’ 
circuits of the second class. 

A great deal has been said recent!) 
about the speed of automatic regulators. 
The first regulators were so designed 
that they would operate through the en- 
tire range from ten per cent buck to 
ten per cent boost in from thirty to 
sixty seconds. The best operating speed 
for single-phase regulators is now con- 
ceeded to be from fifteen to twenty scc- 























December 31, 1910 





onds for the complete range. An at- 
tempt is sometimes made to reduce the 
time of operation to as low as from five 
These high speeds are 
at 


opera- 


to ten seconds. 


for the most part unsuccessful, or 


least undesirable. High-speed 
tion requires the use of larger operat- 
ing motors and brakes, which are ob- 
jectionable, not so much on account of 
their greater cost, but because of their 
shorter life and the additional attention 
which must be given to them. More 
power is required for their operation 
and this decreases the life of the relay 
contacts. 

Some tests were recently made to de- 
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sults were obtained with 
gears, but it was found possible, when 
the slower-speed gears were used, to ad- 
just the primary relay to operate on a 
variation voltage, without 
the to overtravel. 
During the portions of the day when 


smaller in 


causing regulator 
the voltage changes were less frequent, 
even better results were obtained with 
the slow gears and the finer sensibility 
adjustment than it was possible to ob- 
tain with the higher-speed gears. 

The sensibility adjustment of the pri- 
mary relay is another point regarding 
which there is some misunderstanding. 
On first thought it would seem that the 





) 


t 

o 

\4 

f 

4 
z° 
A 


i 








aaa 








FIG. 12.—COMPENSATOR FOR 
termine whether better results could be 
obtained by increasing the speed of op- 
a regulator. Two sets of 
gears were made so that speeds of either 
ten or twenty seconds for the complete 
range could be obtained. 
tor 


eration of 


The regula- 
feeder circuit 
obtaining power from a street-railway 
supply cireuit and delivering power for 
lighting purposes. 


was connected to a 


A Bristol recording 
voltmeter was connected to the circuit 
and the operation of the regulator un- 
der the various conditions was carefully 
observed. 

With the same sensibility adjustment 
of the primary relay, equally good re- 


USE WITH 


 earconenerss meme 


AUTOMATIC RELAYS 


closer the relay adjustment, the better 
will be the results which are obtained. 
This is not the case, for as the relay is 
adjusted to and 
smaller variations, and as the motor op- 
more and frequently, a 
point is soon reached where no improve- 
ment is noticed in charts which are ob- 
tained from recording voltmeters, con- 
nected to the circuit. This can easily 
be explained. The controlling force, 
acting on the moving element of a pri- 
mary relay, is quite small and the force, 
due to say one-per-cent change in volt- 
age, is exceedingly small. The inertia 
of the moving element, although very 


operate on smaller 


erates more 





either set of 


small in itself, is quite large in com- 
parison with the small controlling force, 
so that quite an appreciable time inter- 
venes between the time that a one-per- 
cent change in voltage takes place and 
the time that the relay element moves 
and operates the contacts. 
tional time is required for the operation 
vf the secondary relay and motor. 
Considering this lag of the automatic 


Some addi- 


parts, it is not unreasonable to assume 
that on a rapidly 
when the relay is adjusted to operate 
on a very small change in voltage, there 


fluctuating cireuit, 


will be oceasions when, by the time the 
regulator starts to move, the cireuit con- 
ditions have changed to such an extent 
that the regulator ought to move in the 
opposite direction to correct the voltage. 
A great many operators prefer to set 
the primary relay so that it will operate 
only on the wide fluctuations in voltage 
and thus save the auxiliary parts from 
the wear and tear which is inevitable 
when they are in constant operation. 

No definite directions can be given for 
adjusting relays, as the adjustments for 
the best operation of the regulating out- 
fit, when considered as a whole, will vary 
with every circuit. The wise operator 
will study his recording-voltmeter charts 
carefully and determine by tests the sen- 
sibility of adjustment which gives the 
best chart for the smallest number of 
operations of the motor. 

: tition 
The Formula for Hysteresis. 

Ever since Steinmetz made his notable 
experiments in the investigation of hy- 
steresis, it has been customary to repre- 
sent the relation of this energy loss to 
the flux-density by an equation of the 
form 

W=—-AasB 
where » is the frequency and A a con- 
stant depending upon the material, and 
this has been found to represent the 
facts in the usual range of working den- 
sities fairly well. In a recent issue 
of the Elektrotechnische Zeitschrift, 
Rudolf Richter proposes the formula 
V=aB+bB 
Where V is the loss per cycle, and shows 
from a large amount of experimental 
data that this represents the facts bet- 
ter and is also more convenient for com- 
putation than the other formula. 
It has also been found that in gen- 


eral the eddy-current loss increases 


less rapidly than B? and can best be 
represented by a similar formula, as 
ean also the total loss. 






ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 





Vol. 57—No, 27 











| CranrsmisstonInterior Wiring, 


















ELEMENTS OF POWER-STATION 
DESIGN.—XVIII. 


IGHTNING PROTECTION 


The problem of securing ample pro 
tection of power-station apparatus from 
the ill effeets of abnormal potential eS 


pecially that due to lightning) has en 


attention of the electrical 


vaged the 


engineer from the earliest period of 


power development, and while its solu- 


tion has not reached entire satisfaction, 
yet the number of disasters from this 
cause at the present time is amazingly 


small when we consider the enormous 
amount ot electric power now used. As 
the art advances and the conditions to 
S 
S$ 
< 
S 
° < 
$ 
fe 
Fl SCHEMATIC ARRANGEMENT OF 
MULTIGAI L\RRESTER 
be met become more strenuous it is not 
to be doubted that means will be found 
to satisfy these conditions even more 
fully than the present state of the art 
yp riits 
A lightning arrester is designed to 


protect apparatus from disturbing influ 


ences, not only of lightning, but of 


surges and static discharges, and hence 


must automatically adjust itself through 


2 wide working range. Arresters which 


ure designed to remove statie discharges 


only, and are not primarily for light- 


ning protection may be termed discharg- 
ers in distinction from the devices ordi- 


narily classed under the name of 


lightning arresters. A so-called static 


protector is characterized by its being 
the lines, but not 


eonnected hetween 


ground, and in this respect 


either of the 


with the 
differs 


from above men- 


tioned appliances. It is analogous to 


an equalizing pipe connected between 
two gas or water conductors. 

Of the different portions of an elee- 
tric power system the transmission line 
is most directly exposed to the influence 
of lightning or other external disturb 
This fact The 


transformers, being connected directly 


ances is self-evident. 
to the line, are apt to be the first to 


suffer damage in most instances where 
violent storms prevail 

Climatic conditions have much to do 
with a particular system as far as light- 
ning is concerned, and a close study of 
this feature is required before one is 
safe in settling the question. 

In the Middle 
electrical storms are frequent, especially 
The light- 


ning arrester is therefore an active piece 


and Eastern States 


through the summer months. 


of apparatus in these plants. In the 
Northwest damage from lightning is ex 
tremely rare, though rain prevails dur 
of the 


Lightning arresters are installed, how- 


ing the greater part year 
ever, in order to be prepared for the 
fact 


that its possibilities are remote in that 


unexpected, notwithstanding the 


region of the country. In many see- 


tions of California the oceurrence of 


almost unknown. In re 
to the 


the display of electrical phenomena is 


lightning is 


gions close mountains, however, 


the intensity of elee- 
that of the 


eastern parts of the country. 


marked, though 


trical storms is far below 
There are three general types of ar- 

rester used: 

(a) Multigap 

(b) Horn. 

(ce) Electrolytic. 

These be deseribed separately, 


the construction and application of each 


will 


being discussed in detail. 


Multigap Arrester—The multigap 
type of arrester has a great variety of 
proportions, and in detail is constructed 
for a particular set of conditions, as 
nearly as these conditions can be prede- 
termined. The general scheme of oper- 


ation of a multigap arrester is repre- 








**low 


This is termed a 


sented in Fig. 1. 
equivalent’’ arrester. Extending from A 
to ( is a series of gaps, the lower half of 
The 
lower end of the row of gaps is econnect- 


which is shunted by a resistance. 


ed to a series resistance extending to 
ground. The chief object of shunting 
a portion of the gaps is to prevent hold 
ing the ares by the line current which 
When a light- 


ning discharge takes place, the potential 


follows the discharge. 


must rise to a sufficient value to cause a 
breakdown through the gaps. A heavy 
discharge is opposed by the shunted re- 
sistance, and is induced to follow th 
path of the gaps, and through the se- 
The degree 


system is 


ries resistance to ground. 
of protection afforded the 
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FIG. 2.—MULTIGAP ARRESTER FOR 


GROUNDED Y-CIRCUITS. 
measured by the series gaps, and not by 
the shunted gaps, since the latter are 
proportioned so as to break down when 
the potential causes a discharge across 
the series gaps. 

The practical working of a lightning 
arrester demands that the design be di! 
system, from 
The ar 


ferent in a low-tension 
that applied to high-tension. 
rester just described is designed for a 
line potential of 6,000 volts. A 
many difficulties have appeared during 
lightning ar 


great 


the development of the 
rester, chief among which are: 

(a) Uneertainty of magnitude and 
intensity of a discharge. 

(b) Demand for a low series resist 
ance to remove static charges. 

(ec) Demand for a high series resist 
norma! 


ance to prevent discharge at 


voltage. 
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The last two factors clearly oppose 
each other, and appear to work against 
any possible device which could wholly 
satisfy the 
Liquid resistances have been used, and 


conditions encountered. 
are still used in some systems, but they 
are objectionable on the basis that if 
pure water is used its resistance is 
enormously high, and when acidulated 
its resistance becomes too low. Liquid 
resistance is more typical with arresters 
of the horn type which are placed out- 
doors. 

Figs. 2 and 3 show diagrammatically 
the general scheme of connections for 
33,000-volt multigap with 
erounded Y, and ungrounded delta or 
Y connections, respectively. 

It will be seen that a fuse is inserted 
The object 


of the fuse is to accommodate a heavy 


arresters, 


in each of the spark gaps. 


and continuous discharge which might 
arise from any cause, such as an are- 
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OR 


occurrence the melting of the fuse will 
the 
rester, and tend to bring about a nor- 


throw gaps in series with the ar- 
mal discharge across the gaps. 

The purpose of separate shunt resist- 
ances in each leg is to make the arrester 
selective as to frequency, the discharge 
taking a path corresponding to the par- 
ticular frequency. Thus the working 
range of the arrester is far greater than 
with a single resistance in each leg. 

One of the chief points to be observed 
is the adjustment of the spark gap. 

The factors entering into the opera- 
tion of an arrester are so uncertain that 
precise rules cannot be followed. Expe- 
rience seems to be the only guide as to 
the proper length of spark gap, and 
which influence the 


other details per- 


formance of arrester. However, it 


an 
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will be found that practice has estab- 
lished an aproximate sparking distance 
for a certain type of arrester, and this 
is generally specified by the manufae- 
turer. 

It is 
further descriptions, to deal with the 


well, before proceeding with 
phenomena in connection with electrical 
discharges, namely: 

a) Lightning. 

(b) Surges. 

(ce) Statice Induction. 

First 


tics of lightning. 


as to some of the characteris- 
While the true cause 
of lightning is not definitely established, 
it is generally believed by scientists 
that the potential rise in the atmosphere 
is due to millions of particles of water 
becoming highly charged, finally break- 
ing down the air strata, either between 
the 


The degree of violence of these 


clouds, or between a cloud and 
earth. 
discharges is so variable that the form 
in which a particular stroke will mani- 
fest itself 
This has been the greatest difficulty in 
the 


to power plants and transmission sys- 


cannot be predetermined. 


way of providing absolute safety 


tems. Making a general statement it 
may be said that the adjustment of an 
arrester should be such as not to permit 
even a slightly higher potential than 
that of the 
through the arrester. 


line, without discharging 
Opposing this ar- 
rangement is the unfortunate condition 
hefore referred to that after an are is 
once formed the line voltage will tend 
to continue the flow of current, notwith- 
standing that an enormously high poten- 
tial may be required to break down the 
gaps originally. It appears that shunt- 
ing the gaps only partially overcomes 
difficulty, 
potential. 


this especially under high 


the electrical disturbances 


other than lightning, a 


Among 
power system 
The 


term surge. may be defined as a sudden 


should be protected from surges. 


rise in current created by a rise in volt- 
age, due to switching within the sys- 
tem or arising from induetive influence 
of external origin. In either case the 
result is a wave of high electromotive 
force which, as the name implies, surges 
through the system. This imposes seri- 
ous strains upon insulation, and subjects 
and other 


transformers apparatus to 


danger, if not properly protected by 
the interposition of suitably constructed 
In this connection it may be 


extra 


arresters. 
stated that 
heavy insulation as a means of protec- 


arguments favoring 
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tion have been presented, to the extent 


of eliminating choke coils, and while 
this method deserves careful considera- 
tion it is scarcely less than radical in 
relation to recognized practice, and 
there seems to be no really good reason 
why choke coils should not be installed 
in any ease. 


The 


speaking, the same as a surge. 


term oscillation — is, generally 
One may 


The 


waves producing oscillations are more 


he regarded as a part of the other. 


or less complex in character, and do not 
readily admit of accurate determination. 
the 
are included all phenomena of a nature 


Under head of statie induction 
related to statie charges, such as are ex- 
hibited in the neighborhood of a dielee 
trie medium, as glass, mica, sealing wax, 
and the like. 


mission system is made up of air, por- 


The medium in a trans- 
eelain insulators, and the insulation of 
electrical machinery. In a high-tension 
system this material is continually in a 
charged condition and must consequent 
undue stress in order 


NZ 
NZ 


lv he relieved of 
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to prevent its ‘‘ piling up’’ and causing 
disastrous breakdowns. In visiting a 
high-tension plant one is apt to see this 
phenomena exhibited in the form of a 
discharge which takes place over a por- 
tion of the gaps nearest the high-tension 
line. 
Static 


sources. 


different 
One source is the charging ef- 


charges arise from 
Another is 


for 


feet of the system itself. 
that of an outside influence, such, 


example, as the inductive influence of a 


cloud or other air medium which _ be- 
comes electrically charged. The line 
conductor nearest this influence will 


tend to take a positive or a negative 
charge, as referred to the laws of static 
induction. Such charges are necessarily 
disturbed by the internal influence of 


the system, particularly with alternating 
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current, and the resultant charge is 


generally complex in character. 
taken 


discharges to 


Arrester.—Having 
up the the 
which a system is exposed, and having 


Horn-Gap 


nature of 


analyzed the multigap arrester, we shall 


deal next with the horn type. This 
form of arrester seems to have been 
used from the earliest times, but not 
until rather recently has its perform- 


ance been carefully observed. It is con- 
tinually finding favor, and is generally 
with other 


being used in combination 


types. The horn arrester is used quite 
extensively for the protection of trans 
mission lines, since it is simple to con 
struct, and sufficiently rugged to with 
stand outdoor exposure in nearly any 
climate 

Fig. 4 shows a form of horn arrester 
used in an Italian transmission system. 
A resistance Ff is inserted in each leg. 
Resistance S is a water rheostat which 
is grounded. This resistance is used as 
a static discharger, the bank of arrest 
ers being shown below 

The greatest objection to a horn ar 
is the fact that the are will often 
the sufficient 


time to interrupt the serv- 


rester 
remain on horns for a 
length of 
ice seriously. Synchronous apparatus 
Is likely to drop out of step during a 
severe discharge, although a number of 
cases are on record in which discharges 
had no effect whatever upon the oper 
found 


ation of the system It will be 


that the 
ful operation of these arresters vary at 


conditions governing success- 
different points in the same system 
the 


of the most perplexing features of this 


The adjustment of horns is one 
type, and while considerable study has 
been devoted to this problem, it has not 
heen fully solved 


The chief points to be observed re 


garding the adjustment of the horn, 
are: to have the angle of the opening, 
6 in Fig. 5, sufficiently abrupt to cause 


the are to rupture quickly and to pre- 


vent its holding. If too abrupt, it will 


strike back, and hold on indefinitely, 
unless interrupted by some other source. 
Therefore, the proper compromise be- 
tween these extremes must be found. 
The only means available for its deter 
mination is derived from careful obser- 
vation of its behavior under actual work- 
ing conditions. In consequence of this 
it will be that a 


number of changes will be made from 


found considerable 


the original installation, as the demands 


of any system present themselves. 
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third 


elec- 


Arrester —The 
mentioned, the 
distinet 


Aluminum-Cell 
class of arresters 


trolytic type offers some ad- 


vantages over other types, but has some 
The latest de- 
which 


disadvantages as well. 


velopment in arresters are in- 


cluded under this heading, is the alum- 


inum-cell type. Space does not permit 


a deseription of 


a historie review, or 





FIG. 6 


ALUMINUM-CELL 


and their importance is 
the 


to be described. 


other types, 


secondary to aluminum arrester, 


about 





ARRESTER ON A 
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tance of the cells. The principle of ae- 
tion is somewhat similar to that of a 
storage battery, from the fact that a 
counter electromotive force acts against 
the line voltage until a point is reached 
when a breakdown of the films occurs, 
allowing full current to flow. 

The construction of this arrester con- 
sists of circular aluminum trays which 





33,000-VOLT SYSTEM 


are nested together, being first treated 
by means of an electrochemical process 


which is somewhat analogous to the 








FIG. 7.—OUTDOOR HORN-GAP 


the al- 
uminum-cell arrester operates depends 
upon the fact that the current which is 
permitted to through the cells 
is very small, until a eritical voltage is 
reached, at which point the current is 
restrained only by the internal resis- 


The principle upon which 


pass 











EQUIPMENT FOR ALUMINUM-CELL ARRESTERS 


charging of a battery. After the stacks 
of trays have been standing idle, and 
disconnected from the cireuit for some 
time, a change takes place which will 
cause a sudden rush of current when 
the arrester is again connected to the 


system. This rush of current is momen- 
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tary in character, and its intensity in- 
creases in proportion to the lapse of 
time the arrester has been disconnected. 

As the aluminum-cell type of arrester 
is new it may be said that data are 
lacking as to the actual operation of 
these arresters, since they have not been 
in service long enough to ascertain all 
of their operating characteristics. The 
statement is justified, however, that 
some of the advantages of this type of 
arrester over other types are very 
marked. The chief disadvantages seem 
to be, first: the amount of care required 
to keep these arresters in operating con- 














FIG. 8.—DISCHARGING A HORN GAP. 


dition; second: the high cost as com- 
pared to other types, and third: the 
space necessary for their installation. 
These objections, however, are not nec- 
essarily so serious as to offset the ad- 
vantages. In the case of high-tension sys- 
tems of large capacity, the investment 
in a good lightning arrester is well 
spent and, as far as care required is 
concerned, it should be stated that high- 
tension apparatus of any sort requires 
care, and the amount added by an ar- 
rester would, in most instances, be quite 
‘ ineonsiderable. 

Aluminum-cell arresters which have 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


been operating for some time lead to 
the conclusion that this type is superior 
in a great many plants. The accom- 
panying photographs, Figs. 6 and 8, 
show two views of an aluminum-cell 
installation used on a 33,000-volt sys- 
tem. The second view shows a dis- 
charge across a pair of horns. 

Aluminum-cell arresters may be in- 
stalled out of doors, except in climates 
in which freezing occurs. The cells 
will freeze at about twenty degrees Fah- 
renheit and therefore must be properly 
looked after in this respect, since the re- 
sistance is very high when the cells are 
frozen, and this affects the operation of 
the arrester. In general, it may be said 
that these arresters should be installed 
within a housing. On account of the 
great amount of space required for the 
horns it is generally a decided advan- 
tage in high-tension systems to install 
this portion of the equipment outside. 
An installation of this sort is shown in 
Fig. 7. 

Choke Cotls—A choke coil should be 
placed in each leg between the appara- 
tus and the arrester. The function of 
a choke coil is to keep high potential 
away from transformers and other ap- 
paratus, forcing a discharge to take 
place through the arrester. If there 
were no choke coil interposed, an in- 
coming wave of high potential would 
pass the arrester and would not be 
suppressed until it reached the end 
turns of the transformer. The number 
of end turns which would be subjected 
to electric strains would depend upon 
the inductive effect required to oppose 
the wave. It is safe to assume that com- 
paratively few turns are required in a 
choke coil. Present practice is favoring 
air-insulated coils. One advantage of 
these coils is that the electrostatic ca- 
pacity is lower than would be the case 
with coils having thick insulation, and 
this item is of some importance in long- 
distance lines. 

Ground Connections.—The usual con- 
clusion with reference to a ground is 
that most any sort of connection to earth 
is satisfactory. Practice has proven that 
ground resistance varies widely in dif- 
ferent localities. In fact, the resistance 
of the ground is so uncertain that in 
many instances it is difficult to estab- 
lish a permanent ground connection. 
There are a number of ways in which 
grounding may be accomplished. One 
method is to drive a number of three- 
quarter-inch or one-inch iron pipes 
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deeply into the earth, say eight or ten 
feet, and connect them solidly together 
by means of a heavy copper conductor. 
Another method, equally efficient, if not 
superior, is to dig a pit six or eight feet 
deep and from three to five feet square, 
inserting a layer of finely divided coke 
five or six inches deep. Next place a 
copper plate firmly upon the layer of 
coke. On top of the plate spread from 
six to eight inches more of coke, and 
fill the pit to the top. The location of 
such a ground should be selected with 
some discretion, having assurance that 
the ground is permanently moist. The 
latter method is somewhat troublesome, 
but will pay in most instances. 

Grounding to gas and water pipes is 
often satisfactory where these pipes 
have good contact with the earth, but 
caution is required to determine ac- 
eurately the degree of their conduc- 
tivity with the earth. 

Records.—Recording of 
arrester performance was _ scarcely 
thought of a few years ago. Today this 
is one of the features contributing to 
the sucessful operation of a power sys- 
tem, and should in all cases have due 
consideration. The electrical condition 
of an arrester can be determined most 
readily by means of test papers placed 
between the gaps. The size of the punc- 
tures, and the nature of the surround- 
ing spots serve to show the character of 
the discharges which take place, and 
thus afford a key to the analysis of the 
condition of the arrester and its ef- 
feetiveness. 

It is well to state in conclusion that 
on account of frequent discharges light- 
ning arresters should not be installed 
in close proximity to other apparatus. 
The best practice demands barriers on 
each side of multigap arresters, there- 
by separating the phases. In the elec- 
trolytic type, such as has just been des- 
eribed, a fixed distance is established 
between the cell tanks and barriers are 
not necessary except in special instal- 
lations. Barriers between disconnect- 
ing switches are to be recommended as 
an extra precaution, but with safe dis- 
tance between switches the barrier sys- 
tem is not imperative. 

(To be continued.) 


[Ep1tTor’s Note.—This important series of 
articles was started in the ELrcTricat RE- 
VIEW AND WESTERN ELECTRICIAN, Septem- 
ber 3, 1910, and will cover every phase of 
central-station design. The treatment is 
elementary and withal practical throughout, 
and the complete series will constitute a 
standard and reliable treatise on this im- 
portant subject.] 


lightning- 
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A GOOD GROUND CONNECTION. 
PECK 


The aceompanying sketches illustrate 
a convenient method of securing a good 
ground connection to a system of water 
Kig. | 


tion views of a plug made of copper or 


or gas pipes gives two eleva 


unyv other soft metal of high electrical 
conductivity. This plug is constructed 
with a slight taper and is threaded with 
with 


standard pipe threads. It is east 


a lug A which is drilled to receive a 
small copper bar which may be bolted 
to it. 

A tee is placed in the piping system, 
to which a connection is desired, at any 
convenient location, though preferably 
as close as possible to the point where 


The 


plug deseribed above IS tightly screwed 


the piping leaves the building. 


into the branch outlet of the tee and a 
copper bar equipped with as many con- 
neetors as desired is bolted or sweated 
to the lug. Fig shows the plug in 
place ready to receive the ground wires. 

This method has a distinct advantage 
over the usual method of sweating the 
ground wire directly to the pipe in that 
the ground connections may be readily 


added 
If pos 


removed or new connections 
while cold water is in the pipe. 
connection should be placed 
that 


not 


sible the 


the meter so the re 


the 


outside of 


moval ol meter may interfere 


with the grounding of the cireuits. If 


desirabl the plugs may he made in 


quantities by providing tee connections 
the same size 


whose branches are ol 


but whose main outlets are of the sizes 
required for the different piping sys 
tems 


This scheme has a particular applica 


tion in the case of telephone exchanges, 


where it is usually desirable to have 
separate ground connections for the 
main distributing frame, storage bat- 
teries, lighting conduit system and 
telephone conduit system 
->-s 
Hydroelectric Plant in British Colum- 
bia. 
In a recent consular report United 
States Consul Frank C. Denison, of 
Fernie, B. C., gives some interesting 


facts about the first plant for the gen- 
eration of hydroelectric power in that 
district, which has just been suecess- 
The plant is situat- 


Falls, 


fully inaugurated. 


ed at the Bull River thirteen 


miles due west of Fernie. 
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At this point a fall of 273 feet has 
heen obtained by the construction of a 
flume 9,000 feet long, which takes water 
from the river above the falls and re- 
A flow of 462 cubic feet 
of water per second has been obtained. 
The 
built upon a rock foundation, is 30 feet 


turns it below. 


fume, constructed of wood and 
wide by 75 feet deep at the intake. The 
width is redueed to 16 feet within the 
first feet, width 
kept to the end of the flume. The esti- 
mated horsepower that can be utilized 
is 12,600. 


The company is now preparing to in- 


thousand this being 


stall the penstock, which is to be of 


A A 


_——————— 
— 
_——S —— 
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FIG TWO TYPES OF PLUGS FOR WATER 

PIPES. 
steel, nine feet in diameter, and will 


rest upon bedrock the whole length, at 
A T-shaped 
eross pipe will be placed at the end of 
the the 


placed ; wheels of 


an angle of thirty degrees. 
wheels will be 
4,200 
power each will be installed as the de- 


stock in whieh 


three horse- 


mand for power develops. 


The company, known as the Bull 
FIG. 2.—PLUG IN POSITION 
River Eleetric Power Company (Lim- 


ited), has been organized with an au- 
thorized capitalization of $2,000,000, all 
the stock 
Already $250,000 has been ex- 


being subscribed by Ameri- 
cans. 
pended in the work, and it is estimated 
that $300,000 will be required to install 


the power plant and to erect 100 miles 


of poles and string the wires. The 
company expects to sell power to the 
city of Fernie on the east and Cran- 


brook to the west, and to many of the 
mining plants within the territory to 
he reached from its central position. 
Within a radius of thirty miles there 
are now in operation steam plants with 
23,650 


Some of this power is used by sawmills, 


an aggregate of horsepower. 


which will continue to employ steam on 
account of the cheapness of the mill 








Vol. 57—No. 27 


waste used as fuel, but it is expected 
that many mining and smelting plants 
within reach of this new plant will dis 
card steam for electrical power. (Cran. 
brook is only seventeen miles due west 
of the plant and Fernie thirteen miles 
The company expects to deliver 
power to the mines at Moyie at a rate 


east. 


that will pay, and as far east as Frank. 
Alberta. 

Within this radius there is availah|. 
undeveloped water power to the extent 
of 30,000 horsepower, the greatest sin 
gle power being at Elko, on the Elk 
River, twenty miles south of Ferni 
This estimate does not include the pos 
sible power to be developed by dan 
ming the different mountain streams i: 
their but is 
power available at the various natura! 


courses, confined to th 
falls along the courses of the large: 
streams. By the expenditure of mor 
capital the quantity could easily ly 
doubled. 
>> 
Colossal Electric-Power Project. 

A gigantic electric-power project, co, 
ering an area of country 1,200 miles long 
by 150 to 200 miles wide, and recently 
organized on the west coast of Mexico, 
promises to revolutionize mining, agricul 
ture, manufacturing, transportation, and 
lighting in the great section extending 
from Guaymas to Santiago. 

Plans for the beginning of construe 
tion work on three enormous dams on the 
Mayo, Humaya and Santiago Rivers, all 
Howing into the Pacifie Ocean, have been 
completed by the Mayo River Power & 
Land Company, a corporation composed 
largely of Colorado men. The three 
plants, it is estimated, will cost $6,000. 
000; $500,000 of the bonds of the com 
pany has been underwritten in the 
United States, and 
used to put the first plant into operation 

The company claims to have secured 


this money will be 


the sole power rights on the Mayo, Hu 


maya, and Santiago Rivers from the 
Government, and owns 115,000 aeres o! 
agricultural, mineral, and timber lands 
Its coneessions and holdings are values 
at $7,500,000. 

One of the most interesting features 
of the project is the fact that contract: 
have been elosed for the furnishing 0 
electric power to the Harriman lines }) 
The Southern Pacific in Mexic: 


is planning to electrify some, at least 


Mexico. 


of its lines. 
The transmission 
from Guaymas to Santiago. 


lines will extend 
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Lighting of the Lecture Hall of the In- 
stitution of Electrical Engineers. 
The Institution of 
neers recently opened its new headquar- 
ters on the Victoria Embankment, Lon- 
don. The building was purchased from 
the Royal College of Physicians in 1908 
at a eost of about $250,000, and has 
undergone exteDsive rearrangement and 


Electrical Engi- 


refurnishing throughout. 

The main meeting room is ealled the 
Lecture Theater, which was completely 
remodeled. 

To the lighting of this room, which 
is about fifty feet square, much thought 
was given. It was attempted to pro- 


vide a lighting free from glare and 


lack of uniformity. This was success- 
fully done by a system of cove light- 
ing employing 225  twenty-five-watt 
tungsten lamps uniformly spaced about 
the cornice at the base of the ornamen- 
tal white frieze on all sides of the room. 
The lamps are entirely concealed from 
view and brilliantly illuminate the cove- 
shaped frieze, which reflects the light 
very uniformly throughout the rooms. 
effect this 


illumination is supplemented by four 


To avoid a so-called ‘‘flat’’ 


390-watt quartz-tube mercury-vapor 
lamps placed above the latticed diffus- 
ing-glass ceiling, one over each panel 
thereof. The light from these lamps is 


somewhat softened by the glass of the 
ceiling, but is strong enough to give 
the requisite shadow effect. 

For the combined lighting the power 
expenditure is about two watts per 
square foot of floor surface, and the re- 
sulting illumination varies from a mini- 
mum of 1.4 foot-candles at the walls to 
about 2.0 foot-eandles at the president’s 
table. The entire effect is striking, the 
white frieze, greenish ceiling and dark 
mahogany walls being strongly but not 
unpleasantly contrasted by means of 


this color scheme. 


The projecting lantern is placed in a 
special gallery at the back of the lee- 
ture hall. 
sections of the cove lighting can be 
controlled. 


From this point the various 
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Electric Lighting of Santa Monica 
Pier. 

Simple in design but very neat in ap- 
pearance are the electric light posts and 
light the hundred-thou- 
sand-dollar pleasure pier at Santa Mon- 
ica, Cal. This concrete pier, 
thirty-five feet in width 


globes which 
famous 
and extending 
1,600 feet into the ocean, has the distine- 
tion of being one of the costliest play- 
things that any municipality has ever 





ey 


3 














TYPE OF LIGHT 


ELECTRIC 
STALLED ON SANTA MONICA PIER 


POST IN 


constructed for its citizens, for it is true 
that this pier is used most generally by 
anglers, and visitors to it ean see the 
denizens of the deep being hauled up at 
almost any time of the day or of the 
night. 

During the night the pier is outlined 
by a series of lights on either side, and 
presents a very pleasing appearance to 
strollers along the beach. There are 
thirty-four of the ornamental posts in 
all, eighteen feet in height, placed at 
regular intervals along the entire length 
of the pier. The effect from the ocean 
is said to be very striking. 








Recent Progress in Electric Lighting. 
At the December meeting of the II- 
Society, of 


luminating Engineering 
Great Britain, held on the evening of the 
9th at the home of the Royal Society of 
Arts in London, Prof. E. W. Marehant, 
of Liverpool University, presented a va! 
uable ‘*Recent 


paper on Progress in 


Kleetrie Lighting.’’ For the following 
abstract of this paper we are indebted to 
Electrical Engineering : 

Dealing with incandescent lamps, the 
author said that the most recent develop- 
the 


lamps was the use of 


nent in construction of tungsten 
fila 


A drawback to the older tung 


wire-drawn 
ments. 
sten filaments had been their fragility 
when cold, although they would stand 
considerable vibration hot. Ile 
thought that the effeet of vibration had 
Vibration, 


when 


been greatly exaggerated. 


however, often caused parts of the fila 


ment to become short-circuited, which 
shortened the life of the lamp. Another 
matter which was said to affect their 


life was frequent switching on and off 
He had experiments in progress on this, 
and so far as they went it appeared that 
the effect was not serious. A few curves 
of candlepowers at different efficiencies. 
ete., were shown, and it was mentioned 
that the British Thompson-House Com 
had found that the effective life 
of a tungsten lamp was roughly propor 


pany 


tional to the 3.65th power of the initial 
watts per candlepower. 

Particulars were given of the illumina 
tion of a drawing office of 600 square 
feet area and twelve feet by eighteen 
lamps, using 0.8 watt per square foot, 
an illumination of 3.5 can 


the The 
uniformly spaced three feet 


and giving 
dle-feet 
lamps were 


on drawing boards. 


from the ceiling. The total candlepower 
used was four times that given by the old 
rule of sixteen candlepower 100 
square feet. With inverted silvered re- 
flectors, 2.3 candle-feet had been obtained 


per 


two feet from the floor with a consump- 
tion of 0.83 The 
eharacter of the light from metal-fila- 


watt per square foot. 


ment lamps correspond to a eontinuous 
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spectrum, and he thought their efficien- 
cy was due solely to the high tempera- 
The 
nearer we could approach to the temper- 
ature of the sun (estimated at 6,200 de- 


ture and not to selective emission. 


grees centigrade) the nearer we should 
be to a light for perfect color matching. 

With are lamps, the principal recent 
had 
lamps for street lighting, in the direc- 


developements been in flame-are 
tions of suitable light distribution and 
actual efficiency. Vertical carbons ap- 
peared better than inclined in the for- 
mer respect, and curves were shown for 
Crompton-Blondel lamps twenty-five 
feet from the ground and 140 feet apart, 
where the diversity coefficient was only 
4. With feet 
from the ground and 200 feet apart, a 
3.5 had been attained. With 
the distribution 


could be improved by dioptric globes 


Jandus lamps, twenty 
value of 
V-carbons however, 
Some results of tests of efficiency taken 
by the Ulbricht 


author’s laboratory 


in the 
The 
mean 
watt 


globe method 
given. 


4.5 
per 


were 


highest figure attained was 


hemispherical candlepower 
for an inclosed flame lamp with a clear 
globe 


thes 
lamps was a mixture of a line spectrum 


The spectrum given by 


and a band spectrum. 

Passing on to mereury-vapor lamps, 
the Silica and Quartzlite lamps were de- 
the latter 
found when tested to give 


had been 
1.73 mean 


seribed. One of 
hemispherical candlepower per watt. It 
was a matter for discussion whether the 
light from these lamps was injurious to 
the eve. Their great drawback was the 
really remarkable color effects which 
they gave. 

He had tried mixing their light with 
that from tungsten lamps with some suc- 
but it that about 54 


candle-power from the tungsten lamps 


cess, appeared 
should be used with every one candle- 
power from the mercury arc. 
ee 
An Electric Plant By-Product. 
An electric lighting plant operated by 
a suburb of London has been manufac- 





turing hypochlorite for use by the mu- 
nicipality as a disinfectant for watering 
streets, treating the water in public 
baths, ete., using for this purpose its 
surplus power. Salt circu- 
lated through forty cells run in series 
ona 220-volt circuit, and taking sixteen 
to twenty-five amperes. The total plant 
has a capacity of fifty gallons per hour 
of solution having a strength of 4.5 to 
6.1 grams of chlorine per liter. 


water is 
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New York Section, Illuminating Engi- 
neering Society. 

For the January meeting of the New 
York Section of the Illuminating En- 
gineering Society, which will be held 
on the evening of January 12 in the 
Engineering Societies’ Building, at 8:15 
o’cloek, an interesting and instructive 
programme has been arranged. 

There will be two papers treating on 
the subject of illumination from the 
ophthalmologist’s standpoint, namely: 
Dr. Nelson M. Black, a prominent ocu- 
list of Milwaukee, will present a paper 
entitled, ‘‘ Artificial Illumination as a 
Factor in the Production of Ocular Dis- 
ecomfort.’’ Dr. P. W. Cobb, physiolo- 
gist, of the physical laboratories, Nation- 
al Electric Lamp Association will read 
a paper entitled ‘‘ Physiological Points 
Bearing on Glare.’’ 

The third paper will treat on some 
investigations regarding the question 
of the photometry of mercury-vapor 
lamps. It will be in two parts, the first 
being mathematical, the second, experi- 
mental. The paper will be presented, by 
title, by the author, Dr. J. C. Pole, of 
the Cooper Hewitt Electric Company. 

aevenupillltiiisnnsiet 
Metallic Thorium. 

Chauvenet has attempted to prepare 
metallic thorium free from oxide by 
using metallic lithium in place of so- 
dium for reducing thorium chloride. 
By heating the mixture in an iron boat 
in a quartz tube from which air was 
earefully excluded, a product contain- 
ing 96 to 96.6 per cent of metallic thori- 
um was obtained. This, however, con- 
tained 3.2 per cent of thorium oxide 
which could not be removed. A slightly 
purer product was prepared by heating 
thorium hydride in a vacuum of ten 
millimeters. The metallic thorium thus 
obtained is black; it is not oxidized by 
air or pure oxygen at atmospheric pres- 
sure, but is oxidized by oxygen under 
pressure. It takes fire with a luminous 
flame in fused potassium chlorate.— 
Journal of the Franklin Institute. 


>--> 


Efficiency of Metal-Filament Lamps. 

The efficiencies of carbon, osmium, 
tantalum and tungsten lamps, consid- 
ered as energy transformers, are given 
as 2.9, 5.2, 6.5 and 7.5 per cent, re- 
spectively, by R. A. Houston, in a re- 
cent paper presented to the Royal So- 
ciety of Edinburgh. The measure- 
ments were made by means of a ther- 
mopile and galvanometer. 
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Equipment of the Largest Liner. 

It is reported that the applications 
of electricity on the new steamship 
Olympic, of the White Star Line, will 
be many. There will be installed four 
generators of 2,144 horsepower capac- 
ity which will supply current for run- 
ning elevators, of which there will be 
two for passengers and eight for bag- 
gage and mails; and driving cranes and 
winches in addition to lighting. There 
will also be 6,300 lamps equal to 100.- 
000 candlepower, sixty electric radi- 
ators in first-class quarters, forty-three 
electric heaters in the bathrooms, a 
number of electric fans, electrically- 
driven spits for roasting, and a large 
dough-making machine, operated by 
electricity, capable of making bread for 
about 3,000 passengers. Furthermore, 
there will be over 100 telephones on 
board and upwards of 1,200 electric 
bells operated from the various cabins. 


———____~-e_____ 

Effect of Magnetic Field on Electric 
Discharge. 

The contradictory results which 


have been obtained as to the effect of 
a magnetic field on the potential dif- 
ference necessary to cause a discharge 
to pass between two electrodes in a 
rarified gas are explained in a paper 
by Professor Righi in Le Radiwm. The 
effect of the field, for strengths up to 
about 1,000 units, is to diminish the 
required potential, but for greater 
strengths to increase it, and the case 
of transverse fields of still greater in- 
tensities again to diminish it. The 
magnetic field in which the discharge 
tube was placed could be raised to 
9,000 units. 
ee 
New York Subway Lighting. 

It was recently announced that the 
additional lighting facilities in the sub- 
way of the Interborough Rapid Transit 
Company of New York City have prac- 
tically been completed. 

This work has been done in connec- 
tion with the lengthening of the station 
platforms, and station lights have been 
changed from sixteen candle-power to 
thirty-two candle-power. The change 
affords an additional lighting capacity 
of between twenty-five and fifty per cent. 


boa 
-_- > 


The consumption of foreign copper in 
Germany during the first ten months of 
1910 was 141,472 tons as compared with 
123,856 tons in the same period in 1909. 
Of this amount 128,763 tons was import- 
ed from the United States. 
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Submarine Cables for Long-Distance 
Telephone Circuits. 

At the meeting of the Institution of 
Electrical Engineers held in London, 
England, on the evening of December 
15, Major W. A. J. O’Meara, engineer- 
in-chief of the British Post Office, pre- 
interesting paper 
Long- Dis- 


sented an intensely 
‘‘Submarine Cables for 
tance Telephone Circuits.’’ 

After recounting many historical in 
cidents in the laying of telephoue ca- 
1891, Major O’Meara dwelt 
the great value of the theoretical 
work of Oliver Heaviside in pointing 
out the importance and beneficial ef- 
feets of self-induction and stating the 
relation which must exist between the 
constants of a circuit order that 
electrical waves of all frequencies may 
be transmitted without distortion. In 
1891 Prof. S. P. Thompson had secured 
a patent on the use of inductances to 
improve telephonic and similar cir- 
cuits. The chief reason why this had 
not been done earlier was the difficulty 
in manufacturing the requisite cables. 

In fact. for a long time it seemed im- 
possible to use this idea and it was 
felt that improvement must come by 
the reduction of the electrostatic ca- 
pacity of the eables. An opportunity 
to verify this opinion came in the lay- 
ing of a cable to the Isle of Wight, 
which there was selected an air- 
space type of cable about two knots 
long that was laid in 1897. As it seem- 


on 


bles since 


on 


in 


for 


ingly proved entirely satisfactory, a 
similar cable was laid between Ireland 


and Wales. The much greater length 
of the latter cable quickly showed its 
inherent defects, for both pairs of con- 
ductors could not be used simultane- 
ously without troublesome overheating 
due to serious inductive disturbances. 
Extended experiments showed that 
this type of cable could not be manu- 
factured so as positively to eliminate 
inductive troubles between the two cir- 
cuits and therefore it was unsuitable 
for long distance telephony, although 
excellent for telegraphy. 





In 1908 it was decided to lay an ad- 
ditional telephone cable between Eng- 
land and France, and the question of 
the type of cable most suitable for in- 
ereasing the possible range of tele- 
phonic communication naturally came 
up again. Three methods of doing this 
presented themselves. (1) By the use 
of heavier copper wires and increased 
space between them. (2) By provid- 
ing one or more closely arranged lay- 
ers of iron wire over the entire length 
of the conductors, that is, by the ‘‘con- 
tinuous’’ loading system. (3) By the 
introduction at regular intervals of 
suitable inductance or loading coils, 
that is, by the ‘‘ecoil’’ loading system. 
The first did not seem practicable after 


some deliberation and was therefore 
given up. The ‘‘continuous’’ loading 


was first regarded as the more desira- 
ble on account of its evident mechan- 
ical simplicity as compared with the 
‘‘eoil’’ loading. The increased ef- 
ficiency expected to result was, how- 
ever, found to require an incommen- 
surable increase of cost. Moreover, it 
was found that it is almost impossible 
to predetermine the results to be ex- 
pected with reasonable accuracy, ow- 
ing to difficulty in attaching correct 
values to the electrical constants in- 
volved in the calculations. Exhaustive 
investigations have not revealed any 
certain way of determining what some 
constants, such as the per- 
meability of the iron after winding, 
are likely to be. Therefore it was prac- 
tically decided to use the ‘‘coil’’ sys- 
tem of loading. An artificial test ca- 
ble was constructed on this plan with 
gratifying results. The final specifi- 
eations for the Anglo-French cable pro- 
vided for dimensions of the copper and 
gutta percha identical with those of 
the existing Channel cables, so that in 
ease of failure of the loading coils 
these could be cut out and a cable of as 
good qualities as those cables would 
result. It was specified that either the 
‘‘econtinuous’’ or ‘‘coil’’ loading 
should be used, but that the attenua- 


of these 


CT 


tion constant should not exceed a cer- 
tain definite value. No bids were re- 
ceived for a ‘‘continuously’’ 
ble, but three were 
‘*eoil’’ loaded eable. 
These loading or Pupin coils in the 


loaded ea- 


received for a 


finished cable possess the following 
features: Two double coils, required 


for the four conductors of the cable, 
are inserted at intervals of one knot 
(1.153 miles), except the coils nearest 
the ends are inserted at only one-half 
knot from each terminal apparatus to 
diminish losses. Each coil 
has a resistance of close to six ohms 
and an inductance of 0.1 henry at a 
frequency of 750 eyeles per second. 
Each double coil consists of two wind- 
ings on the same iron core and one 
winding is connected in series with 
each conductor. The total length of 
each joint is 30.75 inches. The mechan- 
ical problem of building and inserting 
the coils was more serious than the 
electrical problem. 

During manufacture the cable was 
continually inspected and frequently 
tested. The manufacturers were Sie- 
mens Brothers & Company, who also 
undertook the laying of the cable on 
May 5, 1910. Great care was taken in 
this work to prevent damage to the 
loading coils, but everything was car- 
ried without being 
done to the cable. 

A most complete success was achieved 
in the entire undertaking and extended 
tests on the cable have shown its ex- 
cellent qualities. A total length of 
1,700 miles of unloaded overhead lines 
may be added to the ends of the cable 
before a commercial grade of conver- 
sation over the composite circuit will 
fail. 


reflection 


out any damage 


—»--e—___ 


New Wireless Stations. 

A French wireless company intends 
to install stations in New Caledonia 
and New Hebrides which will have a 
large operating radius. A smaller sta- 
tion will be established in the Friend- 
ship Islands also. 
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Government Telegraphs in England. 
In iu letter to the editor ot The 
cier, Herbert Laws Webb makes the fol- 


lowing statements regarding telegraph 


Finan- 


iiministration in England 


The Post Office bought the telegraphs 
in 1870, telling Parliament that state 
nanagement would produce sufficient 
profits to pay interest on the capital 


extinguish the capital by sink 
The that the Post 


Office telegraph monopoly in forty years 


inal to 


ing fund facets are 
has produced a deficit of $90,000,000, as 
shown by the accounts presented annu 
ally to Parliament Over $14,600,000 
of telephone royalties, treated as tele 
graph revenue, but costing the Post Of 
fice nothing to earn, brings the real tele 


graph deficit to $104,600,000. The cap 


ital has not been extinguished, but 
stands where it did in 1876, at $54,000, 
Ooo Since the capital aecount was 


closed all expenditure on new construe 
tion has been treated not as capital, but 


as current expenditure. In the thirty 


five vears some $49,000,000 of new eapi 


tal has been spent in this way 


Telegraph expenditure now exceeds 


telegraph revenue by over $5,000,000 a 


vear, and the loss steadily increases. 


The Government telegraphs have become 


a financial bottomless pit, into which it 


IS proposed to throw the telephone serv 


ice of the country, a business now em 


ploving remuneratively $63,000,000 of 


eapital, and, under commercial manage 


ment, capable of indefinite expansion 


Under Government management and 


political control, the telephones will in 


evitably follow the telegraphs in finan 
eial results, and will soon produce an 
innual deficit instead of an annual 
profit. That under Government man 


agement the telephone will be developed 


neither so rapidly nor so ‘efficiently as 
under commercial management is also 
inevitable, and this means a great indi 
rect loss to the community; but that is 


apart from the present question of the 


deplorable financial waste resulting 


from Government management of tech 
nieal industries 
o-oo 
Wireless in Panama. 
The United Fruit Company proposes 
wireless-telegraph sta 


del 


eonjunetion with some proposed gov- 


establishing a 


tion at Boeas Toro, Panama. In 
ernment stations, this would unite the 
entire country by wireless. 


There are only thirty-two telegraph 


offices in the country. 
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Nonreactive-Submarine Cables. 
that tele- 
phone and telegraph cables, particu- 


It has long been known 


larly of the submarine type, possess ex- 


cessive capacity, distributed  practi- 


cally uniformly along their length. This 
causes both attenuation and distortion 
of the eleetric waves transmitted and, 
thing, has rendered long- 


for one 


distance telephonic communication 
through cables difficult and unsatisfac- 
tory. It has been conceded that by 
neutralizing this capacity with induc- 
the 


communication 


tance, range and effectiveness of 


could be greatly in- 
Several years ago Dr. Pupin 


the 


creased. 


University invented 


of Columbia 
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ACTIVE 


FORMS OF THE CUNTZ NON-RE 


SUBMARINE CABLE 


using “*“‘loading coils’’ in such 
Other 


inventors have worked on this problem 


idea of 
eables to accomplish this end. 
for many years. A few weeks ago an 
American patent was granted to J. H. 
Hoboken, N. J., on a 


of cable wherein the capacity is over- 


Cuntz, of form 


come by inductance. 


Mr. 


eore of 


The principle of Cuntz’ inven- 


tion is the use of a iron wire 
or Wires, about which the conductor or 
conductors are helically wound. This 
is made clear by the accompanying dia- 
grams, which show some of the various 
ways in which such a submarine cable 
could be eonstrueted. In each diagram 
A represents the conductor, B the iron 
core, ( the insulation about both and D 
the protecting armor. The preferred 


form is shown by the lower diagram. 


In this the core is not only stranded, 
but also wound helically for mechani- 
The conductors are in- 


eal strength. 
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sulated therefrom and from each other 
They are wound about the core heli. 
cally in such a way as to cross its 
strands nearly at right angles. By 
variation of the dimensions of the core. 
conductors and insulation the ratio of 
the inductance to the capacity can be 
made any value desired. 

As an example, Mr. Cuntz gives the 
following data for a cable intended pri 
marily for submarine work and having 
a length of 2,000 nautical As- 
sume a conductor of 0.164 square cen 


miles. 


timeters in area, having a resistance otf 
2 ohms and a eapacity of 0.3 miero- 
farad per nautical mile, and a core of 


0.5 square centimeter in area, which 


will give 0.8 centemeter in diameter 
the pitch of the helical conductor being 
2 centimeters. Then making allowance 
for the thickness of conductor and in- 
sulation, as well as the compression of 
the 
tures, the average diameter of the helix 
On 
line the length of the conductor is in- 
1.85 to 1, 
the resistance of the conductor, there- 


insulation and other minor fea- 


becomes one centimeter. such a 


creased in the ratio of and 
fore, equals 3.7 ohms per nautical mile ; 
allowing that the capacity is increased 
in the same proportion, it will be 0.555 
The 
the inductance is equal to 


microfarad per nautical mile. 
value of 
0.0524 henry. The attenuation constant 
0.006 the attenua 


tion is only one-twelfth, which is inde- 


then becomes and 
pendent of frequeney. 
By contrast, in an ordinary cable of 
the the 
10-°° for frequencies of 500 eyeles per 


same length attenuation is 


second. Moreover, this varies with 
frequeney. 
->-so 
Telegraphing Under Adverse Condi- 
tions. 

A wireless operator at Newport, R. 
I., was in communication with the sta- 
tion at Colon, Panama, for a period of 
about twenty minutes, during a very 
heavy snow storm which occurred re- 
cently. The distance between the two 
stations is 1,981 miles, and in spite of 
the distanee and the weather conditions 
the messages are said to have been very 
distinet. 

~~ 
London-Paris Telephone Rate. 

The rate for telephone conversation 
between London and Paris is to be re- 
dueed from eight shillings to four 
shillings as soon as the necessary ad- 


ditional land wires are put in service. 
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Report of Chief Signal Officer, United 
States Army. 

fhe annual report of Brigadier-Gen- 
eral James Allen, chief signal officer of 
the United States Army, for the fiscal 
vear ended June 30, 1910, which is an 
‘nteresting record of the work done in 
that branch of the service during the 
period named, was recently abstracted 
n Telegraph and Telephone Age. 

On June 30 the Washington-Alaska 
nilitary eable and telegraph system 
comprised 2,629.35 miles of submarine 
‘able, 367 miles of double and 996 miles 
of single land line and 934 miles of 
vireless. During the year line receipts 
iwweregated $188,109.36 and other re- 


‘eipts $18,974.55. Official messages to 
the value of $174,005 were transmitted 
ind $57,764.40 was transferred by tele- 
eraphic money orders. 

Work on the Alaskan wireless tele- 
vraph system has been directed chiefly 
io the betterment of existing stations 
rather than to extensive new construc- 
tion. ‘‘The operation of the wireless 
telegraph stations in Alaska has been 
of such a charaeter,’’ says General Al- 
len, ‘‘as to warrant consideration be- 
ing given to the abandonment of a por- 
tion of the land telegraph lines over the 
routes now covered by wireless, thus 
relying on this as the sole means of 
communication instead of as an auxil- 
iary to the land lines as originally in- 
tended.”’ 

In the Philippine Islands the mili- 
tary telegraph system comprises thirty- 
four miles of line and twelve offices. 
There are twenty post telephone sys- 
tems equipped with 473 telephones. 
There are four long-distance systems 
Five wireless 
stations have been established for the 


vith 106 miles of line. 


insular government. In the United 
States, schools are maintained at Forts 
Omaha and Wood for the instruction 
and training of the enlisted men of the 
Signal Corps. Both posts are equipped 
with wireless sets. A wireless station 
has been put in operation at the Army 
Signal School at Fort Leavenworth, 
Kans., and the school has been enlarged 
and improved. During the year the 
cable ships Burnside, Joseph Henry and 
Cyrus W. Field were actively engaged 
in cable operations. The wireless equip- 
ment furnished by the Signal Corps for 
installation on army transports has 
continued to give very satisfactory 
service. 


At the close of the year there were 





113 post telephone systems. On No- 
vember 1, 1909, the electrical and tele- 
graph divisions were consolidated. The 
army now has fifteen wireless tele- 
graph stations located at military posts 
in this country and nine stations at 
points in Alaska. 
= ee 
Wireless to Connect All British Pos- 
sessions. 

United States Consul-General Jas. T. 
DuBois, of Singapore, states in a re- 
cent report that the proposed wireless 
system to connect all the British pos- 
sessions would require only twenty sta- 
tions in all. They would cost $5,000,- 
000 to build and about $1,000,000 an- 
nually to operate. 

Stations would be required at Mon- 
treal, Glace Bay and Vancouver, Can- 
ada; Hongkong, Perth, 
Adelaide and Sydney, Australia; Wel- 
lington, New Zealand; Gibraltar; Mal- 
ta; Alexandria, Egypt; Aden; Bom- 
Durban. 


Singapore ; 


bay; Colombo; Mombassa, 
Cape Town, Bathurst, Sierra Leone and 
St. Helena, Africa. 

The connections required would be: 
(1) Montreal, Canada, to Sydney, Aus- 
tralia, as follows: Montreal to Glace 
Bay, thence to Vancouver, Hongkong, 
Singapore, Perth, Adelaide and Syd- 
ney. (2) England to Wellington, as 
follows: England to Gibraltar, thence 
to Malta, Alexandria, Aden, Bombay, 
Colombo, Singapore, Perth, Adelaide. 
Sydney and Wellington. (3) England 
to China, by route 2 to Singapore, 
(4) England to 
England to Gibral- 


thence to Hongkong. 

Africa, as follows: 

tar, thence to Aden, Mombasa, Dur- 

ban, and Cape Town; or, England to 

Bathurst, thence to Sierra Leone, St. 
Helena and Cape Town. 

— >>? 

German Progress in Telegraphy and 
Telephony. 

In a recent article in the Electro- 

Zeitschrift, of Berlin, G. 

wireless tele- 


technische 
Dettmar reports that 
graphy in Germany is making prog- 
ress. From stations on shipboard it 
has been possible to transmit wireless 
messages to a maximum distance of 
2,300 miles and from stations on land 
to distances of 3,200 miles. Automatic 
and semi-automatic telephone systems 
appear to find favor at some places 
where they have recently been in- 
stalled. 
phone lines have been improved by the 
Pupin system, which has also been em- 


Several long-distance  tele- 
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ployed on a submarine cable of seven 
miles length. This has been in opera- 
tion for four years and has proved 
very successful. There are also in op- 
eration several telephone cables of an 
aggregate length of seventy-five miles, 
with extra self-induction uniformly 
distributed all along the line by means 
of an iron wire spun around the cop- 
per conductor. 
soneieanieleiithiaitibie iain 
Wireless for Brazilian Ships. 

The United 

New York is placing its wireless sys- 


Wireless Company of 


tem on all the ships operated by the 
Lloyd Brazileiro, the large subsidized 
line of Brazilian steamers. Stations at 
six strategic points on the coast were 
put up for the same company, to be 
operated in conjunction with the na- 
tional telegraph lines of Brazil. The 
stations already in service have proved 
so successful that the Brazilian Gov- 
ernment has given permission to set up 
stations at twenty more coast points, 
from the Amazon to the southernmost 
point of Brazil. Although the war- 
ships recently built for Brazil are 
equipped with another system, it is 
probable that, as a result of the excel- 
lent showing made, United wireless sys- 
tems will soon be placed on war ves- 
sels. 
a 

Wireless Messages from an Aeroplane. 

A recent report from Paris states 
that Maurice Farman during some aer- 
oplane flights near Bue, Franee, trans- 
mitted distinct wireless messages to 
Versailles and other points more than 
His flight, and 
the sending of messages, extended over 


fifteen miles distant. 


a period of about an hour. 
-- ee 

Telegraph Line to Punta Arenas. 

The Chilean Government has under 
consideration telegraphic comunication 
between Valparaiso and Punta Arenas 
and intermediate points. The wireless 
system seems to be considered the most 
practical, owing to the distance and 
the rugged and bleak country over 
which 700 or 800 miles of the line must 
be built. 

New Wireless Station. 

The Government of-the Mexican Re- 
publie has ordered the establishment of 
a wireless-telegraph station at Bacochi- 
bampo, near Guaymas, to replace the 
Cabo Haro Station, which was destroyed 
by fire. 














Large Electric Crane Installation at 
a Dockyard. 

There has recently been installed at 
the Mitsu Bishi Dockyards, in Japan, a 
150-ton electrically operated hammer- 
head crane, according to London Engi- 
neering, which is worthy of descrip- 
tion. 

The crane consists of a four-sided 
tower on a masonry foundation on a 
well-piled area. On the tower is a 
horizontal slewing-jib, which is tied in 
position by a center pivot, and revolves 
on a roller-path secured to the top of 
the tower. The front end of the jib 
carries a trolley, on which are fixed the 
upper pulleys for both the main and 
auxiliary hoisting-gears. The gears 
themselves, together with the trolley 
traversing-gear, are situated in a house 
at the back end of the jib. This house, 
with the gears, serves partly to balance 
the load, while additional balance is 
obtained by two large ballast-boxes, 
which are fixed at the end, and form 
part of the structure of the jib. The 
slewing-gear is carried in the frame 
work of the jib at the front of the 
roller-path. Four motions are arranged 
for, all worked by separate motors— 
viz., heavy hoisting, light hoisting, 
racking, and slewing. All these mo- 
tions ean be worked at the same time. 

The main hoisting-gear, situated in 
the house at the back end of the jib, 
consists of a barrel driven through 
three spur-gearing speed-reductions, by 
two 50-horsepower 400-revolution-per 
minute motors. The barrel is of cast’ 
iron, seven feet in diameter, and has 
a turned spiral groove arranged to coil 
the whole of the rope at a single lap, 
and a substantial flange, on which its 
spur-wheel is bolted. The rope passes 
from the barrel over a pulley fixed on 
the traveling-trolley to the snatchblock, 
and thence back to one of the upper 
pulleys on the trolley, from there back 
to the snatchblock, and so on, finally 
being anchored at the extreme front 
end of the jib. 

In addition to the three reduction- 





Industrial Power 


gears mentioned above, a two-speed 
gear, with ratio of 1 to 3, is fitted to 
the first-motion shaft. This gear is ar- 
ranged with clutches and levers in such 
a way that the motor shaft can drive 
the first-motion shaft either direct or 
through the speed reduction. When 
the crane is lifting loads of over fifty 
tons the reduction gear is thrown into 
contact, but with lighter loads it is cut 
out. 

The auxiliary hoist gear is also situ- 
ated at the back end of the jib. It con- 
sists of one fifty-horsepower motor 
through two spur- 
gearing reductions. The rope passes 


driving a barrel 


from the barrel over a pulley on the 
trolley to the snatchblock, back again 
to the trolley, and is anchored to the 
front end of the jib in a similar way to 
the main hoisting rope. 

Each lifting-gear is fitted with 
three independent brakes—viz.: an au- 
tomatic mechanical brake, applied by 
the load and released by the motor; an 
automatic electromechanical brake, ap- 
plied by a weighted lever and released 
by the motor current; and an automatic 
centrifugal brake, connected to the 
motor spindle and released by springs. 
In addition to these brakes an emer- 
gency brake, worked by hand from the 
driver’s cabin, is fitted. In the case of 
the main gear this brake is capable of 
lowering heavy loads at any required 
speed, or of holding them independent- 
lv of all the other brakes. 

The traversing-gear is situated at 
the back end of the jib. It consists of 
two vertical drums driven by a fifty- 
horsepower motor through one spur- 
gear reduction and one worm-gear re- 
duction. The rope is wound around the 
two drums capstan fashion, and is at- 
tached to each end of the trolley. The 
trolley consists of two carriages run- 
ning on the two girders forming the 
jib. The carriages each have four 
wheels arranged for running on double 
lines of rails of four-foot gauge, and 
are connected together by a system of 
eross-girders which carry the rope- 
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sheaves. 


Rocking bearings are inter 
posed between the cross-girders and 
the carriages, in order to equalize the 
load on the rails. 

When slewing, the jib is driven by a 


large pinion which gears with the 
toothed ring on the lower roller-path. 
This pinion is fixed at the bottom end 
of a vertical shaft, which is driven by 
a thirty-horsepower  500-revolution- 
per-minute motor through two spur- 
gear reduction and one bevel-gear re- 
duction. The spur-gear is fitted with a 
claw-clutch arrangement, so that two 
slewing speeds are provided. The ver- 
tical shaft is carried in a long casting, 
which is fixed to the slewing-gear bed- 
plate at the top, and the upper roller- 
path at the bottom. The _ bed-plate 
carrying the motor and gear is fixed to 
cross-girders inside the jib, and is pro- 
vided with a projectiag-house. The 
spur-wheels are all of cast-steel, while 
the pinions are of wrought steel, with 
their teeth machine-cut from the solid. 
A east iron drum brake is fitted on the 
first-motion shaft, and is provided with 
a wood-lined brake strap controlled 
from a foot-lever in the operator’s 
eage. The lever is provided with a 
ratchet segment and pawl, so that the 
operator can fix the brake on when 
necessary, in order to prevent the jib 
being blown round in a high wind. 

The tower consists of four rectangu- 
lar columns built up of steel-plate and 
angle sections riveted together, and 
provided with horizontal and diagonal 
bracing on the four sides. The top of 
the tower is formed with a system of 
braced girders to carry the roller-path 
and center-pin sockets, and is sur- 
mounted by a level platform extending 
to the four sides. 

+e 

An electro-cyanide process is being 
tested by John R. Parks in an experi- 
mental plant erected at Hollywood, 
near Los Angeles, Cal. A current vary- 
ing from 29 to 14 volts and from 2.5 
to 3 amperes per square foot of anode 
surface is used. 
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Electricity in a Hospital. 

According to the London Electrical 
Engineer, a thoroughly well-equipped 
electrical department has now been 
opened at the Birmingham and Mid- 
land Hospital for Skin and Urinary 
Diseases in London. It should be stat- 
ed that an electric plant for the treat- 
ment of lupus, cancer, and other skin 
diseases was first installed at the hos- 
pital nine years ago, but owing to the 
growth in the importance of the de- 
partment and the increasing number of 
patients treated it has been found nec- 
essary from time to time to enlarge the 
accommodation provided for this branch 
of the institution’s work. The depart- 
ment began in a small room in the base- 
ment, and afterwards the Board Room 
was enlarged and placed at the disposal 
of the medical staff for this purpose, 
while the electrical equipment was in- 
creased. Three years ago it became ap- 
parent that more room was required, 
and a new and well equipped depart- 
ment has been constructed in the base- 
ment of the building. 

The plant installed includes three 
complete sets of X-ray apparatus for 
purely therapeutic work, these being ca- 
pable of adjustment to give varying qual- 
ities of Crookes’ tube emanations. A 
great deal of attention has been paid to 
the protection of patients and the staff 
from the undesirable effects of the X- 
rays. It has been found that the method 
of enclosing patients with the apparatus 
in a cubicle has been very trying to tim- 
id persons, and especially to children, 
and as the result of important experi- 
ments conducted at this hospital a shield 
has been devised for interposition be- 
tween the patient and the Crookes’ tube. 
This shield consists of a sheet of metal- 
lie lead a quarter of an inch in thick- 
ness, which is perforated in one place to 
allow of the passage of the rays. It has 
been found possible -to so dispose the 
lead that the passage of the current 
through the X-ray tube is not sensibly 
affected. 

The operators are shielded behind 
sereens lined with sheet lead and fur- 
nished with windows of thick lead glass. 
It is of interest to note that since the 
department was first established nine 
years ago no member of the medical or 
nursing staff of the hospital has con- 
tracted X-ray dermatitis, and the com- 
mittee naturally desire that no effort 
should be spared to preserve this repu- 
tation. In addition to its valuable action 








in lupus, rodent uleer, and other chron- 
ic affections of the skin, the X-ray ap- 
paratus has been extensively used at this 
institution in the treatment of ring- 
worm, and has reduced the average pe- 
riod of treatment in such cases from 
three years and three months to three 
months or less. 

The Finsen-Reyn and Lortet-Genoud 
lamps used in the department are adapt- 
ed for utilizing the highly actinic rays 
of the electric are in the treatment of 
the more snperficial skin diseases. The 
high frequency apparatus installed is by 
Giaffe, of Paris, and is the most pow- 
erful of its kind. By its use over 1,000 
milli-amperes pass quite painlessly 
through the human body. It has been 
found a most useful treatment for cer- 
tain forms of lupus and other chronic 
skin ailments. For rapid radiography 
and the diagnosis of diseases capable of 
being so diagnosed, a coil is provided 
capable of taking a current of from 
sixty to seventy amperes at 220 volts. 
Electrolysis, and ionization are other 
forms of electrical treatment provided 
for in the department, while the exten- 
sion scheme has also enabled a room to 
be provided for complete bacteriological 
chemical and other examinations. 

‘ettimmaenicialidlldeeaaataas 
Mining in Alaska in 1910. 

The annual report of the United 
States Geological Survey on the mineral 
resources and production of Alaska for 
1910 is now in preparation under the di- 
rection of Alfred H. Brooks. 

The value of the mineral output of 
Alaska in 1910 is estimated at $17,400,- 
000; the value in 1909 was $21,146,423. 
Of this, the estimated value of the gold 
output in 1910 was $16,360,000; that of 
1909, $20,371,078. The copper produc- 
tion in 1910 is estimated to have been 
9,600,000 pounds, valued at about $740,- 
000 ; that of 1909, was $4,124,705 pounds, 
valued at $536,211. The value of the 
other mineral products, including silver, 
lead, gypsum, marble, and coal, is esti- 
mated at $300,000—an increase over that 
of 1909. 

There were seven productive copper 
mines in Alaska in 1910, this being the 
same number as in 1909. The copper 
production is about equally divided be- 
tween Prince William Sound and the 
Ketchikan district. There was a small 
increase in copper output of the Ketchi- 
kan district and a large increase in that 
of Prince William Sound in 1910, as 
compared with 1909. 
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The work accomplished in _ several 
copper-bearing districts has now gone 
far enough to insure that Alaska will 
become an important copper producer. 
There is now every reason to believe 
that the copper output will show a 
much larger percentage of increase in 
1911 than it has in 1910. 

Practically nothing was done in the 
coal fields except a few patent surveys. 
Most of the small mines which have 
in the past furnished lignitie coal for lo- 
cal use were in 1910 closed until the 
matter of granting patents should be 
finally decided. 


Ee 


An Electric Transport. 

An electric apparatus for unloading 
coal cargoes and transporting the coal 
from the quay to the furnaces has been 
built by Shencks of Darmstadt for the 
Mulhausen Elektrizitats Werke. The self- 
acting grabs are worked by a thirty- 
horsepower electric motor and raise thir- 
ty tons an hour. The traveling crane 
runs on overhead rails, forty feet apart 
and thirty-five feet from the ground, and 
is actuated by a fifteen-horsepower mo- 
tor. The travel is 130 yards from quay 
to works. The coal is weighed between 
grab and crane in an automatic weigh- 
ing machine, which will weigh eleven 
tons at a time with maximum error of 
twenty pounds, and also cast up the 


totals. 


Electric Theater Signal. 

The Gaiety Theater, of Manchester, 
England, has been fitted up with a new 
system of electrical signaling. An au- 
tomatic switch is connected with the 
drop curtain, and the fall of the curtain 
lights a red signal lamp in the offices and 
in the bars. The manager sitting at his 
desk knows exactly how the play is 
proceeding, when the interval is on, how 
long and also the number of curtains 
received for each act. The public at the 
bars are also aware on the disappearance 
of the red light that the curtain is up. 

+e 


Power Manufacture and Its Dangers. 

The Colleges of Engineering of the 
University of Illinois and Purdue Uni- 
versity arrange each year a series of 
exchange lectures delivered by the 
members of the faculty of each institu- 
tion. The first lecture delivered at Ll- 
linois this year was by Prof. C. R. 
Moore, of Purdue, on ‘‘ Power Manufac- 
ture and Its Dangers.”’ 
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Inspection and Repair of Electric Plants 
in Mines. 
the 


Association of 


meeting of East of Scotland 


the 


Ata 
Mining 
held at 


Branch of 
Electrical 
Dunfermline, a paper on this subject was 


Engineers recently 


read by R. R. Smith. The writer main- 
tained that as a colliery electrical plant 
had to stand a great deal of rough usage, 
were three factors to be con 


there main 


sidered, viz., safety, prevention of break- 
downs, and economy with efficiency. It 
Was necessary for a competent person 1D 
charge of a plant to inspect it daily, and 
t was important that he should be very 
did that a 


motor or transformer 


observant. as it not foliow 


nere glance at a 


Was sufficient. Examination of the parts 


in detail was usually most necessary. 


Deseribing the system in vogue at his 


ollieryv—which, he said, might be taken 


us a good basis. in so far as it had hith- 


erto proved successful—Mr. Smith 
showed that two sets of switches were 
eXamined and adjusted each day. That 


meant that each switch was examined 


once every 14 days, and from experience 


this proved sufficient. Should the oil 


show signs of carbonization, a sample 
was taken and tested, new oil being sent 
down if necessary. Every week a motor 


was opened out by men from the surface, 


cleaned, and the clearances taken As 
far as possible, insulation tests were 
taken monthly ,and if these came below 

certain minimum resistance, then each 


individual part was tested until the fault 
located The 


recorded in a bool 


was nsulation tests were 


it being stated which 
taken togeth 


‘ables, switches, ete were 


r, and if the insulation of any part was 


ound to be low, note was made. 


+o. 
Electricity for the Olympic. 
the of the White 


elec 


fitting out 
the 


trical energy for lighting and power is 


During 


Star liner Olym pu necessary 


being supplied from a tug, which is 
moored alongside the larger’ vessel. 
This tug, according to the London 


Electrician, has an electrical plant with 


capacity of 320 kilowatts on board, 


und has also been fitted with a power- 


ful steam fire pump. It is, therefore, 


hoth a floating electric venerating sta- 
fire station, in addition to 


tion and 


heing a tug. The vessel has engines of 
1,500 horsepower. For the purpose of 
driving the electrie plant, the shafting 
connecting the propeller with the en- 
gine has been uncoupled and the dyna- 


mos coupled up instead 
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BOOK REVIEWS. 


“Wireless Telephones and How They 
Work.” By James Erskine-Murray, New 
York. Norman W. Henley Publishing Com- 
pany. Cloth, 64 pages (7x4% inches), il- 
lustrated Supplied by Electrical Review 
Publishing Company, for $1.00. 

This book is a very elementary pres- 


the subject, evidently in- 


The 


mental facts connected with the subject 


entation of 
tended for popular use. funda- 
are presented in a manner which is as 
free from technicalities as possible and 
the book will give a fair idea of the 
present development of this subject to 
the uninitiated. To the technical reader 
there is little in it that would prove of 
value, for the technical details are not 
gone into, the matter being confined to 
methods and 


general descriptions of 


apparatus. 


Riborg Mann and 
Revised edition. 


‘Physics.’ By Charles 
George Ransom Twiss. 
Chicago and New York. Scott, Foresman 
& Company. Cloth, 424 pages (7%4x5 
inches), illustrated. Supplied by Electrical 
Review Publishing Company, for $1.25. 


The teaching of physics has always 
proved a difficult subject, especially in 
lower the 
The trouble has lain largely 


our schools and in high 
schools. 
with the methods, whose lack of suec- 


cess constitutes their condemnation. 
This book is an attempt to supply a 
method which will be more suited to 
the young student and which shall at- 
tack the subject in a manner fitted to 
meet the purposes of the study of this 
subject. In the first edition the problem 
method of treatment was adopted by 
the but the 
used was not changed materially from 
the 


Same 


authors, subject matter 
books of 


this the 
method is retained, but subject matter 


that in vogue in other 


time. In new edition 
has been chosen which is more likely 
to be significant to the pupils and to 
better serve the objects of the method. 
This book should prove a value text- 
book for high schools, and also a valu- 
able textbook for those who wish to 
take up the study of physies alone and 
without The 


principles of the subject are brought 


previous preparation. 
out by applying the inductive process 
are first 
Moreover 


to experiments which de- 
scribed or illustrated. 


attempt has been made to give promi- 


an 


nence to those principles which are of 
the importance in modern 
science, which has led to a different 
and better arrangement of the subject 
matter than is usually found in books 
intended for this purpose. 


greatest 
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“Hyde’s Telephone Troubles and How to 
Find Them.” By W. H. Hyde, Milwaukee: 
W. H. Hyde & Company. Paper, 56 pages 
(64% by 4% inches), with 11 diagrams. Sup- 
plied by Electrical Review Publishing Com- 
pany for 25 cents. 


This well-known little book has now 
reached its fourteenth edition. Much 
new matter has been added, partieu- 
larly in the way of cost units for aid- 
ing estimate Nearly all tele- 
phone troubles are diagnosed and their 


work. 


remedies pointed out. The book is en- 


tirely practical and has become of 


greater value to telephone men than 
ever before. 





“Magnets and Magnetism Simply 
plained.” By Alfred W. Marshall, 
York: Spon & Chamberlain. Paper, 90 
pages (7 x 5 inches), illustrated. Supplied 
by Electrical Review Publishing Company 
for 25 cents. 

As the name implies, this is a very 
simple description of permanent mag- 
nets and electromagnets, with 
bols or numerical calculations of 


Ex- 
New 


sym- 
any 
kind. 
especially artisans, who are devoid of 
scientific knowledge and desire to be 
familiar the 
facts concerning magnets. 


It will be of use to those persons, 


come with elementary 


“The Young Electrician.’ By Hammond 
Hall, New York: The MacMillian Com- 
pany. Cloth, 289 pages (4% x 7% inches), 
illustrated. Supplied by the Electrical Re- 
view Publishing Company for $1.50. 

This hook is intended for boys and 
heginners in electricity and covers only 
briefly the elements of magnetism and 
a few of the principal electrical ma- 
The treatment of the subjects 
is of course non-technical and the book 


chines. 


should afford instructive amusement to 
intelligent boys. 
ee 
Rubber Substitutes in Electrical Work. 
In connection with the application of 
rubber to the electrical trades a corre- 
spondent the Manchester 


Guardian setting forth the fact that 


writes to 


there is really much less use for rubber 
in electrical work than is generally 
supposed. 

Much of the rubber that is available 
is absolutely useless for electrical work 
owing to its rapid deterioration, and is 
becoming less desirable owing to the 
increases in price which have been made 
from time to time. Rubber is even now 
seldom used on armored or lead covered 
cables, and in many other instances 
rubber is being superseded by vulean- 
ized bitumen, dialite and diatrine. In 
house wiring work many special sys- 
tems insulated with other material than 


rubber are coming into use. 














December 31, 1910 


FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


VIRGINIA RAILWAY & POWER. 


The Virginia Railway & Power 
Company reports earnings for the 
month of November and five months 
ended November 30, 1910, compare as 


follows: 


1910 1909 
November STOBS ...cccccccccces $185,300 $169,770 
EXXPOMS@S ccccccccceceeeeeneeeee 95,006 87,230 
NOVEMIBOT BEE 2 ncccccceccesse 90,293 82,539 
Other ICSD cccccescccccsecess 3,036 3,192 
Gen TOO vicekccnscscscees 93,330 85,732 
Interest, taxes, O€C......ccccees 55.410 52,279 
November surplus ........... 37,920 33,452 
Five months’ gross............. 934,098 845,274 
Operating expenses ............ 465,466 446,790 
Five months’ net............ 467,632 398,483 
Other INCOM ..ccccccccece 11,735 13,158 
Fotal INCOM ciccoscccvcccceses 480,368 411,641 


nterent, CHB, GOBscccccccccece 272,427 265,993 
Five months’ surplus......... 145,648 


YSTONE TELEPHONE PENNSYLVANIA. 

The of the Keystone Tele- 
phone of Pennsylvania for the month 
f November and five months ended 
as follows: 


OF 


report 


November 30, ares 
N ber 30, compare 





1910 1909 

November gross ................$ 96,474 $ 91,851 
Expenses and taxes............. 48,105 45,611 
November net ............ 48,369 46.140 
CD occ ceeticcecesccesvceces 24,392 24,634 
ID cnhweceeseneeeesivnsene 23,977 21,606 
Five months’ gross.......... se 456,262 
PepemNes GME GAMSB.... 2c cccccess 3 226,678 
eee CG Ro 6066.08: e65.060% 237,98: 29,584 
re 122,551 126,442 
PE cavecdevenesecanenecne 115,434 103,142 


KANSAS CITY RAILWAY AND LIGHT. 

The report of the Kansas City Rail- 
way & Light Company, for the month 
of November and six months ended No- 
verber 30, compares as follows: 


1910 1909 
November gross ............ $ 644,416 $ 607,167 
a, er s 381,401 352,219 
ME. 4icnweesindbswatensenes 263,014 254,948 
Charges and taxes.......... 188,643 171,429 
November surplus 74,371 83,518 
Six months’ gross........... 3,829, 206 3,551,648 
i eee 2,283,490 2,018,634 
Six months” met...c.cccece 1,545,710 1,533,014 
Charges and taxes.......... 1,132,175 1,037,059 
Six months’ surplus...... 413,535 495,954 

SUSQUEHANNA RAILWAY, LIGHT AND 


POWER. 

The Susquehanna Railway, Light & 
Power through  Bertron, 
Griscom & Jenks, reports earnings for 
the last three years ended October 31, 
as follows: 


Company, 


1910 
. -$844,592 
. 249,849 248,793 


1909 
*Gross 


Fixed charges 


PE. saaneunes ator ceerncasesce. Se 423,405 
Preferred stock dividends...... 204,610 204,610 
oe OO Te 390,132 218,795 
Reserved for depreciation...... 115,793 34,742 
I: -¢ pcuuawnetethndh hnece 274,339 184,058 
*Accrued from subsidiary companies. 


The company is a holding concern 
controlling through stock ownership 
about fifteen public service corpora- 
tions in representative cities in differ- 
ent sections of the country. : 


UNITED RAILWAYS OF ST. LOUIS. 
The report of the United Railways of 
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St. Louis for the month of October and 
ten months ended October 31, compares 
as follows: 


1910 1909 
CORR MUOGD icc cconcaresan $1,041,837 $1,035,624 
Expenses, taxes and depre- 
~~ CUATION 2... cccccccccccece 671,345 627,968 
RE OUD ho iinc00kinseees 370,492 407,656 
GE TD noc ccccccecees 3,72 3,643 
Se SEED. -Kncenaes<cese 374.217 411,299 
EY Sea tvrgaks cin pense eee 232,654 232,267 
OCOCODSP SUPPIUB ..6ccccces 141,563 179,032 
Ten months’ gross.......... 9,601,041 9,230,939 
Expenses, taxes and depre- 
SE 406566.00400660050% 6,440,171 5,845,672 
Ten months’ net.......... 3,160,870 3,385,267 
GR ED kn cecsecnedewes 34,372 34,714 
-. fare 3,195,242 3,419,981 
eae 2,333,364 2,333,899 
Ten months’ surplus....... 861,879 1,086,081 


WESTERN UNION’S QUARTER. 

The Western Union Telegraph Com- 
pany has issued its preliminary esti- 
mated statement of earnings for the 
31, 1910, 
which shows a surplus after dividends 
of $479,141, a decrease of $87,357. The 
income account follows, the figures for 
this year being partly estimated, while 
those for 1909 are actual : 


quarter ended December 





1910 Decrease 
ee WS cocncdusicwwcees $1,660,000 $87,200 
Interest on bonds........... 433,063 eciesese 

DE. cidetcuwkweeeeeiaws $1,226,937 $87,200 
Dividend % per cent........ 747,796 *157 
0 ee $479,141 $87,357 
Previous surplus ............ 8,493,927 9,524,071 


Total surplus .........-... 

The combined statements of the last 
two quarters of the year show the fol- 
lowing results for the six months end- 
ing December 31, the figures this year 
being partly estimated, while those of 


1909 are actual: ; 
1910 (est.) Decrease 











$3,601,067 $75,408 
Interest on bonds............ 866,125 oneekes 
ND is 6. nccnse0sbenesesbe $2,734,942 $75,408 
Dividends (1% per cent).... 1,495,566 *435 
SE ki abisdddeecdicnetea $1,239,376 $75,843 
Previous surplus ........... 7,733,692 9,535,585 
0 eer $8,973,068 $9,611,428 


*Increase. 

Surplus in 1910 revised by items 
charged off as stated in the company’s 
last annual report. 
alumi 


Large Profits for Westinghouse Com- 


pany. 
Although the fiscal year of the West- 
inghouse Electric & Manufacturing 


Company does not end until March 31, 
next, it is expected that the current 
year will show the best earnings and 
net profits in its history of the Com- 
pany. 

For the first six months of the cur- 
rent fiscal year it was estimated that 
net manufacturing profits averaged 
$500,000 per month, or on a basis of 
$6,000,000 per year. Gross sales and 
shipments aggregated approximately 
$3,000,000 per month during the same 
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period. It has also been reported that 
the net manufacturing profits of the 
Westinghouse Electric & Manufactur- 
ing Company for the first seven months 
of the current fiscal year were better 
than for the whole twelve months of 
last year, which were about $3,500,000. 
lf the profits average equally as good 
for the last five months of its year the 
net manufacturing profits should reach 
approximately $6,000,000. These fig- 
ures do not include income from in- 
vestments, royalties, ete. 

In September of the current year the 
Company declared a dividend of 8.75 
per cent on the preferred stock, payable 
in three installments, and which cleared 
up the acerued back dividends on the 
per cumulative preferred 
stock of the company. 


seven cent 

August of the current year the Wes- 
tinghouse Electric & Manufacturing 
Company reduced its six per cent col- 
lateral notes from $6,000,000 to $4,000,- 
000. 

The following table gives estimated 
earnings for the current fiscal year of 
the company to end March 31, 1911, also 
the figures for the past two years, as 
shown in the annual reports of the com- 
pany. 


*1911 1910 








Gross earnings ...«+ $35,000,000 $29,248,682 
Cost shipments...... ... 29,000,000 25,695,704 
Net man. profits ....... 6,000,000 3,552,978 
OCEREP EAGRERD cccccccccces 1,900,000 1,616,562 
ee BROOD écéecesccss 7,900,000 5,169,539 
DERE acccnesenvessvecss 1,600,000 1,689,183 
Dep. and miscellaneous.. 500,000 419,693 
errr ere 520,091 2,850,731 
POR. GEVORORER. cv cccccccice 279,909 209.93 
err e 5,520,091 2,850,731 
Back dividends 8% %. 349,875 139,954 
Balance for common...... 15,170,216 2,710,777 
*Estimated. **Seven per cent. tEqual to 
fourteen per cent on common stock. 


In October the Westinghouse Electric 
& Manufacturing Company was work- 
ing in full with 19,000 employes, this 
being an increase of more than 6,000 
over the same period last year. The 
Company has derived a great deal of 
work from the electrification of the rail- 
roads, including work done on the new 
Pennsylvania tunnels. 


oo 


Western Electric Company. 

The gross sales of the Western Elec- 
tric Company for the fiscal year which 
ended with November amounted to $66,- 
000,000. This fiseal year, however, in- 
cluded thirteen months so that in the 
future the fiscal year might correspond 
with the calendar year. 

Comparisons of the twelve months’ 
period with the preceding year follows: 


Year Gross Sales Increase 
BED . sewedatecenntnesees $61.000,000 $15,000,000 
MD. kakidtssc neta euees 46,000,000 13,000,000 
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New Electrical and Mechanical Apparatus and 


The Telephone on Electric Railways. 

An excellent example of how an ef- 
ficient system of communication will 
quicken train service and aid generally 
in handling the business of the road is 
afforded by the New Hampshire Elec- 
lines operating 
Lawrence, Lowell, 
Nashua, Hampton Salisbury 
Beach and intermediate points. This 


railway system uses the telephone in 


Railways on its 


around Haverhill, 


tric 


Beach, 


connection with its train dispatching, 
to connect the repair shop with the 
various car the 
power house with the rotary stations 


houses, to connect 
and for general purposes, such as re- 
porting defects in cars, track and over- 
head lines, and ordering supplies for 
the various car houses. 

The telephone system is divided into 
two general divisions corresponding to 
the divisions of the road, namely, the 
Eastern and Western Divisions. In the 
Eastern Division, which is subdivided 
into the Eastern New Hampshire and 
Massachusetts Divisions, the 
main switchboard is located at Ames- 
bury, with pony switchboards at Plais- 
tow and the Amesbury and Salisbury 
This division covers about 


Eastern 


car houses. 
sixty miles of road and is equipped 
with twenty-eight telephones. The 
Western Division is made up of five 
subdivisions. The main switchboard is 
located at the Salem ear house, with 
pony boards at the Pelham car house 
and at the general offices of the Com- 
pany at Haverhill. This 
the road is forty-seven miles in length 


division of 


and is equipped with thirty telephone 
stations, in addition to those in use at 
Canobie Lake Park 
There are also two other telephone 
circuits, one connecting the car house 
at Salem with the machine shop and 
the houses of the master mechanic and 
superintendent, the other a circuit par- 
alleling the 
lines, which supplies the power for the 
The for operating the 
trains is generated at Portsmouth, N. 
H., and transmitted at 13,200 volts, al 
ternating current, to substations at Do- 
ver, Stratham, Amesbury, 
Salem, Methuen, Pelham and Hampton, 
where it is converted to 600 volts, di- 
The telephone line paral- 


high-tension transmission 


road. power 


Plaistow, 


rect current. 
leling the transmission line is fifty-five 





Appliances. 


miles in length, and is equipped with 
telephones at each rotary station. The 
high-tension patrolman always carries 
a portable telephone and by cutting 
the connect with any 
point desired. 

The dispatchers at Salem and Ames- 
bury can keep in constant touch with 
the at Portsmouth and 
each of the rotary stations. In case of 
a breakdown, on the high-tension cir- 
cuit, if a rotary station gets damaged 
during heavy storms, the heads of the 
departments can be notified at once and 


into line, can 


power house 


the necessary steps taken to clear the 
trouble immediately. 

Although the Canobie Lake Division 
is the shortest, being but 1.5 miles in 
length, it is one of the busiest divisions 
in the system during the summer on ac- 
count of the amusement park at Cano- 
bie Lake. 

The dispatcher for the Western Di- 
vision is located at the Salem car house 
and from this point he controls all the 
ears on this division. The telephone 
equipment here consists of a Western 
Electric switchboard of thirty-line ca- 
pacity, with trunk lines running to 
pony switchboards located at Haver- 
hill and the Pelham car houses. At 
each siding and at other important 


points along the line there is _lo- 
cated a telephone booth in which 
is installed a_ telephone set, a 


lightning arrester and an Egry trip- 
licate This ma- 
chine makes three copies of each or- 
der, one of which goes to the conductor, 
another to the motorman, and the third 
winds up within the machine, which is 
locked and is used to verify any re- 
ports should occasion arise as to just 
what the order was. The conductor 
after receiving his orders from the dis- 
patcher, writes them out and then re- 
peats them back to the dispatcher, who 
vives his O. K. and puts down the time 
on his train sheet. The dispatcher en- 
ters his orders on a regular train sheet 
similar to that used on steam roads, 
held responsible for the 


copying machine. 


and he is 
service. 
This system of dispatching is used on 
both Eastern and Western Divisions, 
when extra cars are run over the vari- 
ous lines. When the regular schedules 
are in foree all cars pass at designated 





points and dispatching orders are not 
given except for the control of line or 
construction crews, during delays or 
when accidents oceur. 

The switchboards and telephone ap 
paratus of the entire system were fur 
nished by the Western Electric Com 
pany, which has supplied numerous 
electric roads with telephone apparatus 
in addition to over fifty of the largest 
steam roads in the country. 

Two Reinforced Concrete Buildings for 
the General Electric Company. 

The Stone & Webster Engineering 
Corporation are just completing a ma- 
chine shop known as Building No. 40 
and a storehouse known as Building No 
46 for the General Electric Company, at 
its Schenectady works. 

Building No. 40 is 83 feet by 403 fee: 
five stories high, the story heights being 
24 feet in the first floor and 17 feet 8 
inches in the floors above. Two towers 
are adjacent to one side of the building, 
these being 32 feet 8 inches wide with a 
combined length of 134 feet. There is a 
two-story leanto between the towers 192 
feet long. The total floor space inside 
the building walls is 193,000 square feet 
Crane brackets are built integral with 
the columns, there being provision for 
three ten-ton cranes on the first floor 
three five-ton cranes on the second floor, 
and three three-ton cranes on the third 
floor, all of which travel the length ot 
the building. In this building the floors 
are designed to carry a live load of 200 
pounds per square foot, the floors in thé 

earry 175 
Two bridges 


towers being designed to 
pounds to the square foot. 

fourteen feet wide connect the second 
floor with an adjacent building fifty 

eight feet distant. 

Building No. 46 is 73 feet by 37 feet 
the same height as building No. 40. In 
this building the second floor is d 
signed to carry 400 pounds per square 
foot live load, the second and third floo: 
300 and the fourth floor, 200. 

Near the ends of each building are lo 
cated two freight elevators and tw 
flights of concrete stairs. In building 
No. 46 provision is made for three five 
ton cranes on the first floor only. Both 
buildings rest on modified Raymond con- 
erete piles, which consist of a sheet steel 
shell with a collapsible core which is 
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driven into place, the core withdrawn 
and the casing filled with concrete. The 
piles were designed to carry a load of 
about forty-tons each and were 20 feet 
long, 8 inches in diameter at the point 
and 20 inches at the top. <A test load of 
seventy-five tons was carried without 
material settling or sign of failure. 

The framing for the two buildings is 
very similar, being of the ordinary beam 
and slab type. The longitudinal bays 
are sixteen feet long while the cross bays 
are 27 and 23 feet respectively in build- 
ngs No. 40 and No. 46. A longitudinal 
girder is supported by the lines of col- 
umns this 
beams eight feet on centers. 


and into are framed cross- 
The key- 
note of the whole design was to pro- 
vide economy of steel and concrete and 
In building No. 46 


a really remarkable speed record 


facility in erection. 
was 
made. In thirty-nine working days 6,- 
100 eubie yards of conerete above the 
footings and 1,180,000 pounds of rein- 
foreed steel were placed. The steel con- 
a third separate 
bends, the bending being accomplished 
at the of fifteen 
per minute. slab was 


tained of a million 


rate bends 
The bent 
by the use of a special double bend- 
ing machine designed by Lewis F. Bray- 
ton, of the Stone & Webster Engin- 
eering Corporation. 


average 


steel 


This machine off- 
sets a bar parallel to itself, puts in two 
bands at one pull of the lever and the bar 
ean be immediately shoved lengthwise 
position for the next offset. 


~~ 


into 


Electrification of New Manufacturing 
Plant. 


The United States Engineering & 
Manufacturing Company has prepared 
plans for a new plant to be erected along 
Bull Creek, near Tarentum, Pa., which 
is to be equipped throughout with elee- 
The products of the Com- 
pany are electric rock drills, wheels for 
automobiles, having the character of the 


trie drive. 


pneumatic tired wheel, new vault light- 


ing arrangements for basement rooms 
under sidewalks, and other specialties. 
In addition, the Company proposes to 
specially manufacture machinery for 
mills, ete. 

The machine shop will be 300 by 120 
feet, and the foundry building will be 
of The power 
house will be eighty by forty feet and 
a general office building and pattern shop 


will also be erected. 


the same dimensions. 


All have been 
grouped so that extensions can be made 
from time to time without interfering 
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with operations. The Company has tak- 
en over the Bull Creek Railroad Com- 
pany, which chartered and 


which will mean the construction of 4,200 


has been 
feet of railroad connecting the new plant 
of the 
In the machine 
shop there will be two thirty-ton electric 


with the Conemaugh division 
Pennsylvania railroad. 


cranes and similar equipment will be 
provided for the foundry. The power 
house will have two 250-horsepower gas 
engines and equal equipment of electrie 
generators. The site includes eighty- 
seven acres of ground. 


—_>--? 


Electrically-Heated Melting Pot. 

In many industrial establishments it 
is imperative that means be afforded 
for melting lead, solder, ete., in greater 





METAL 


MELTING POT—1,000-POUNDS 
CAPACITY. 


or less amounts. This has been gener- 
ally accomplished by means of devices 
heated by coal, gas, gasoline, oil or 
other dangerous and unhealthful heat 
producers which involve a fire risk in 
addition to their other objectionable 
features. 

The electrically heated device manu- 
factured by the General Electric Com- 
pany for this purpose accomplishes the 
desired result without the accompani- 
ment of undesirable features. It is 
clean, sanitary and without odor. As 
its operation is not attended with a fire 
hazard, it ean be used anywhere, even 
where combustibles are scattered 
about, and its control is so easy and 
certain that it ean be regulated so as 
to maintain the molten metal at the 
proper temperature for best results. It 
is always ready for use, a throw of the 
switch turning on the heat. 

It finds extensive application, being 
suitable for melting lead, solder, bab- 
bitt metal, for tinning, dipping, and 
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soldering wires and other small arti- 
cles, for telephone manufacturing es- 
tablishments, electrical repair shops, 
ete. 

In construction it is a shallow cir- 
cular vessel of cast iron, the cup being 
assembled on top of the heating dise 
and the design being such that the 
heating unit is readily accessible. 

There are three degrees of heat 
ulation, consuming 200, 400 and 
watts respectively. 
vice has a maximum capacity of fifteen 
pounds and is designed for attaching 
to electric circuits where the potentials 
are 100, 110 or 120 volts. 

Larger devices may be built to order 
having a capacity (for lead) of 700, 
1,000, 2,100, 2,500, 3,000, 3,150 and 
3,500 pounds respectively. Some large 
ones are now being built having a ¢ca- 
pacity of 1,000 pounds, one for a large 
shipbuilding company, to be used as 
a tin-melting pot and another for a 
large paper manufacturer for use in 
melting stereotype metal in the printing 
department. 


reg- 
600 
The standard de- 


ee 


Lecture on Automobile Batteries. 

An interesting and instructive lecture 
on the construction, operation and care 
of automobile batteries was given De- 
eember 14, at the Carnegie Library, At- 
lanta, Ga., by A. N. Bentley of the Elec- 
tric Storage Battery Company. The 
purpose of the lecture was to give auto- 
mobile owners some idea of how automo 
bile batteries should be treated and to 
analyze some of the features of operation 
and causes for trouble not only in the 
battery but in other parts of the electric 
automobile. Mr. Bentley is the Atlanta 
representative of the Electric Storage 
Battery Company, and a man of exten- 
sive experience with both the operation 
and the manufacture of automobile bat- 
teries. He treated the subject in the 
most able manner explaining all details 
in such a way that those who had never 
gone into the study of the storage cell 
and the way it generates electrical ener- 
gy, could understand and follow the dif- 
ferent chemical changes which take place 
in the storage battery. 

Beginning with the elementary theory 
of the storage battery cell, Mr. Bentley 
showed how the cell was made appliable 
to the electric vehicle, how it was pos- 
sible to get the best efficiency from cells 
when normally charged and also how 
to restore the cell by charging after its 
mileage had been consumed. In view 
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of the fact that a large number of auto 
mobile owners were present, the lecture 


was of great value to them as it relieved 


their minds by knowing that a large 
number of troubles which are attributed 
to the electric battery could be traced to 
other mechanical parts of the car. Nu 
merous instances were recited in which 
this was pointed out 

The descriptive part of the lecture 


the storage cell was made 


referring to 


1 


intensely interesting by the large num 
ber of lantern slides which were shown 
and the explanation DY the lecturer on 


the various features of construction. One 


of the most imstructive features of the 
lecture was the rules given on the car 
of the battery 

The eture was acl possible through 
the efforts of Wilham R. Colher, contract 
agent the Georgia Railway Company, 
Atlanta, Ga The leeture was earried 
out purely on an educational basis rather 


than for any commercialism either to the 
Storage Battery Company, or to the local 


central station Mr. Collier on account 


close connection with the vehiele 


of his 
side of central-station business thorough 
ly realizes that peopl generally do not 
of the electric vehicle 


Since the elee 


understand the uss 
as well as they should 
tric vehicle is now on a practical com 
mercial basis, it is only by careful at 
tention to 
the public that the vehicle will be looked 


the 


details and plans to interest 


upon with confidence it deserves. 
From the practical and informal discus- 
sions which followed the lecture referred 
to, it was plain that the object of the 
originators of the idea was accomplished. 
The example can well be followed in 


other secTlOons 


--o 


New Safety Device for Steel Mill Con- 
trolling Apparatus. 

The the 

apparatus 


lnportance ol increasing 


Satety factor of electnreal 


used in steel mills was one of the sub 


jects which received much attention 
at the recent meeting of the Association 
of Iron and Steel Mill Electrical En 
ginecrs held at Pittsburg. A great deal 
of diseussion on safety devices took 


place and a number of new appliances 


were exhibited 

One of the simplest of these was a 
Kittredge safety lock for use on con 
trollers, and an application of this de 
vice is shown in the accompanying il- 
Fig. 1 


ler handle locked in position. 


shows the control- 
Fig. 2 


lustrations 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


showing the safety lock released and 
the controller handle free. 

The Kittredge safety lock, which is 
manufactured by the Delta-Star Elec- 
tric Company, Chicago, IIl., consists of 
a hinged metal U-shaped piece fastened 
to the controller frame, and so mounted 
as to engage or disengage the controller 


handle. When in the engaging posi- 


tion two projections on the safety lock 





FIG. 1.—MILL CONTROLLER—HANDLE 
LOCKED 
encloses the controller handle, as 


shown in Fig. 1, and it is impossible to 


operate the controller until the lock is 
released by the use of a special key. 
An attendant can, therefore, securely 
lock the controller handle against oper- 
by unauthorized thus 


ation persons, 


preventing possibility of starting up 





RELEASED 


FIG SAFETY LOCK 


and causing injury to men or ap- 


paratus 
As an example of the necessity of 


using such devices one incident is re- 


called 


caused a damage suit of $20,000, which 


where an electrical accident 
sum would pay a large interest on the 
necessary expenditure on safety locks. 
The ease in point oceurred at a.mill 
where an employe carelessly threw the 
controller handle to the first notch po- 
sition, where it remained. Later on an- 
other employe thoughtlessly closed the 
main circuit switch and the result was 
a very bad accident involving suit. 
Many other applications of this new 
safety lock are being worked out as 


the demand increases for them. 
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ADVANTAGES OF SMALL Ex. 
HAUST-STEAM TURBINES 





BY A. EUGENE MICHEL. 


Increasing the power of a plant 
where the requirements have outgrown 
its original capacity, but are not great 
enough to justify scrapping the old and 
replacing with new units, is a trying 
problem that is often made easy by 
the turbine 
This is well illustrated for instance in 


means of exhaust-steam 
a mill deriving its power from a sim 


ple non-condensing engine and in 
which the addition of machinery from 
time to time has increased the load on 
the engine beyond a practical limit 
secure more power in 


The owner can 


three different ways: First, he can in 


stall a larger or additional engine 
which is an expensive proposition at 
best, requiring additiona! boiler capac 
ity, perhaps involving expense for en- 
larging the buildings, and increasing 
labor and upkeep costs materially. See- 
ond, more power may be secured by 
running the old engine condensing, but 
a condensing engine, either simple or 
compound, and even when operating at 
the most economical point of cut-off 
and otherwise under the condi- 
tions, can hardly deliver twenty to 
twenty-five per cent more power than 
The in- 


best 


when running non-condensing. 
crease obtainable and _ practical 
hardly be greater with a compound 
than with a simple engine and in either 
case the change may subject the en 


will 


gine to a constant load greater than 
that for which it was designed. 

The third method, that of changing 
the engine to condensing and utilizing 
the additional range of pressure drop 
to drive an exhaust steam turbine, is 
far more logical. In this way it is pos 
sible not only to almost double the 
amount of power previously secured 
from the engine, but this is done with 
out increasing the duty on the engin 
and without using more steam than be- 
fore. 

The accompanying illustration shows 
a Kerr exhaust turbine, made by the 
Kerr Turbine Company, Wellsville, N 
Y. This machine operates with an) 
steam pressure above two pounds 
gauge at its inlet and. exhausts into 
vacuum of from twenty-four to twenty 
eight inches, utilizing exhaust from 
main engines, pumps, air compressors, 
ete. 
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The installation of such an exhaust 
turbine improves the economy most 
and offers the greatest capacity in- 
erease where the turbine and a suita- 
ble condenser are added to a simple 
non-condensing engine. For _ the 
smaller sizes the ordinary jet com- 
denser maintaining twenty-four to 
twenty-six inches vacuum may be used 
with satisfaction. In larger units con- 
densing apparatus maintaining higher 
yacuum is justified. A substantial im- 
provement in economy and increase in 
capacity also result from the addition 
of an exhaust turbine to a simple con- 
densing engine and from the addition 
of turbine and condenser to a com- 
pound non-condensing engine. The ex- 
haust turbine can also be utilized to ad- 
vantage with compound or even triple 
expansion engines where increased ca- 
pacity is important. 

In general the steam economy of a 
simple engine and exhaust-steam tur- 
bine together is always an improve- 
ment over that which would be ob- 


tained by compounding and adding a! 
The plant capacity is in- | 


condenser. 
ereased from fifty to 100 per cent by 


exhausting through an exhaust turbine § 


to condenser on a non-condensing en- 


gine, while the increase by adding the | 


turbine to a condensing outfit is from 
one and one-half to three times that 
which could be secured from the con- 
denser alone. 

An engine that has previously been 


running non-condensing, continues to ! 


exhaust at about the same pressure and 
earries the same load after the turbine 
is put into the exhaust line. A con- 
densing engine can be adjusted to ex- 
haust at atmospheric pressure or there- 
and be relieved of that 
part of the load assumed between at- 
pressure and the vacuum 
while the turbine is being operated. 
The water of condensation will be dis- 
charged from the condenser at a tem- 
perature within two or three degrees 
of the theoretical and ean be utilized in 
the usual ways. 


abouts will 


mospherie 


In short, the increase in output ob- 
tained from a condensing reciprocating 
engine and exhaust turbine set is 
greater by about twenty-five per cent 
than obtainable with any condensing 
engine alone, while the installation of 
turbine and condenser upon a non-con- 
densing engine increases the output 
from about forty to 100 per cent. 

Power by exhaust- 


developed an 
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steam turbine is available for driving 
a generator, centrifugal or air pump, 
fan or any high-speed machine or for 
belt or silent-chain driving, and under 
much the same conditions as that ob- 
tainable from high-pressure turbines. 
Rigged up for belt or chain drive, the 
exhaust turbine delivers into the same 
line or jack shaft as the engine, in 
which case the turbine assumes an al- 
most fixed proportion of the load. 

An exhaust-steam turbine may be.-ar- 
ranged to earry a uniform or fluctuat- 
ing load, regardless of whether the 
load upon the engine and consequently 
the source of steam supply to the tur- 
bine is constant, fluctuating or even en- 
tirely cut off for short intervals. 

Plants containing a number of en- 
gine-driven units can be equipped with 
an exhaust turbine for each engine and 
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Electrical Supply Statistics of Glasgow. 

The statistics of the Glasgow (Scot- 
land) supply undertaking for 1909-10 
are of remarkably stimulating inter- 
est, since the analysis of the consump- 
tion records makes it possible to esti- 
mate quite clearly in which direction 
the pushing policy may be most profit- 
ably applied. The increase of 2,000,000 
kilowatt-hours has been obtained en- 
tirely from long-hour consumers, the 
short-hour consumers (under four 
hours a day) showing an actual de- 
crease in demand amounting to nearly 
750,000 units. In other words, the peak 
has apparently been flattened to that 
extent. Of the 15,000,000 kilowatt- 
hours sold for lighting, rather more 
than half were priced at seven cents, 
and one quarter at 1.5 cents, the re- 
mainder being taken under special con- 
ditions at prices ranging from two to 




























there ought to be a margin here for re- 





~* some bearing on the foregoing remarks 


/ worth while putting on record the fact 
' that the total number of motors sup- 






4 000 horsepower, which 
’ large proportion of the aggregate pow- 








KERR TURBINE. 


EXHAUST-STEAM 


the additional power thus secured will 
carry the load with about one-half to 
one-third less steam, fewer engines in 
A 
possible 


operation and the rest in reserve. 
greatly output* is 
with all engines in service, but with- 


increased 
out using more steam. Several engines 
may be made to exhaust into a large 
receiver separator, which in turn may 
supply the exhaust turbines and thus 


reduce the number of boilers under 


steam. 
—_—__—__$~—-@— 
Hydroelectric Development in 
Paraguay. 


It is proposed to utilize the falls of 
the Yguazu, in Paraguay, which are 
larger than Niagara, for electric-power 
purposes and construct an electric rail- 
way through the country. The falls are 
too remote for industrial utilization. 








































six cents. Power and heating units 
made a total of 19,655,173, half of these 
being sold at 1.5 cents. The large num- 
ber of 5,175,341 that brought in three 
cents per unit seems to suggest that 


duction. There are surely other under- 
takings that would gladly entertain 
such a day load at a lower figure. With 


referring to electrical prospects, it is 


plied from the mains only reaches 33,- 
eannot be a 


er used in Glasgow’s industries.— 

Times Engineering Supplement. 
cttnnaitiiahildiamviiin 

Train Dispatching Telephones Prove 
Their Usefulness. 

The value of the telephone method of 
dispatching trains, which has superseded 
the old familiar telegraph on many of 
the largest railroads of the country, has 
been demonstrated by the behavior of 
this system on the Pere Marquette dur- 
ing recent sleet storms. The telegraph 
was put out of commission, but the tele 
phone circuit worked continuously and 
received many words of praise from the 
railroad people. Telephones and selectors 
furnished by the Western Electric Com 
pany have been placed in service along 
136 miles of this road, between Saginaw, 
Mich., and Toledo, Ohio. 

The telephones have been installed at 
thirty way-stations four 
The service on this 


and sidings. 


division will be 
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watched with interest, as the traffic on 
the Toledo Division is unusually heavy. 


Several times in the past the railway 


has found it necessary to cut the tele- 
graph train wire into two sections in 
order to handle the traffic, but it is be- 


lieved that the telephone equipment will 
the handled entirely 


one 


enable work to be 
with circuit. 

The Michigan Central has recently in- 
stalled train dispatching telephone cir- 
cuits between Jackson, Mich., and Niles, 
Ohio, 105 miles, with thirty-four tele- 
phone stations ; between Jackson and Bay 
City, Mich., 115 miles, with twenty-three 
stations, and Jackson and Grand Rapids, 
Mich., 94 miles, with twenty-one stations. 
Equipment has been ordered for a tele 
phone line between Windsor and St 
Thomas, Ontario, Canada, 111 miles, with 
twenty stations. Plans have been made 
for the installation of a number of other 
circuits during the coming year 

>-se 

Storage-Battery Cars in Service. 

An arrangement was made by Jo- 
seph B. Mayer, receiver of the Twenty- 
eighth Street and Twenty-ninth Street 
Railway Company, with Frederick W. 
Whitridge, receiver of the Third Ave- 
nue Railroad Company, for the opera 
tion of the former line with the storage 
battery ears which the Third Avenue 
Company has recently constructed. 
This 
ber 18, and about fifteen cars are now 
In addition to this, the 
is operating 


service was commenced Decem- 
being operated. 
Third Avenue 
ten ears on its One Hundred and Tenth 
Street line. These cars are equipped 
with the Gould Storage Battery Com- 


Company 


pany cells, and it is claimed that they 
than 100 
The 
part re- 
some 


have shown in tests more 


charge cars 
for the most 
built but there 
new the 
number of months past an Edison stor- 


miles on a single 


themselves are 


horse ears, are 


ears also in service. For a 
age battery car has been operating on 
the Twentvy-eighth Street line, but the 
receiver of that concluded 
that it was better to make a running ar- 
rangement than to purchase new ears. 
—_—__+ 


company 


The United Wireless Telegraph Com 
New York has closed a 
tract the Merchants’ & Miners’ 
Transportation Company of Baltimore, 
Md., for the installation of the United 
Company’s system aboard twenty-three 
Installations will be 


pany of eon- 


with 


of its steamships. 
made immediately. 
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Five-Hundred-Watt Mazda Lamp In- 
stallation. 

The clear, white, intensely bright, 
sunlight quality of the light given by 
Mazda lamps has made them very pop- 
ular and has led to the use of larger 
units, thus extending the field of the 
incandescent lamp. 

These large lamps, rated at 500 watts 
and giving approximately 442 candle- 
power, are economical substitutes for 
other lighting units of high candle- 
power and clusters of small lamps of 
low candlepower. While they give the 
large volume of light of the are lamp 
or a cluster of small incandescent 
lamps, they have the simplicity, relia- 
bility and convenience of the ordinary 
incandescent lamps of lower candle- 
power. 

There are many advantages inherent 
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skating rinks, factories, yards, streets, 
ete. 

The illustration shows a part of the 
book department of Hahne & Com. 
pany ’s department store illuminated by 
500-watt General Electric Mazda 
lamps, in Monolux units. These large 
fixtures, suspended from the ceiling by 
ornamental brass hooks and chains and 
fitted with large irridescent globes and 
shades with pearl-like reflecting sur 
face add greatly to the attractiveness 
They produce a particu 
larly soft and well diffused light which 
harmonizes with the ornamental effect 
and makes the illumination agreeable 
as well as attractive. 

They also harmonize with the other in 
candescent lamps in the store. 

The height of the ceiling above the 
feet 11] and the 


of the store. 


floor is 17 inches, 





INSTALLATION OF MAZDA 


in this lamp. The light is 
steady with an entire absence of flick- 
ering. When the light is turned on the 
full intensity is attained at once with- 
the delay with the 
‘‘feeding’’ of are lamps. There is no 
deterioration in the quality of the light. 
it being of the same high quality dur- 
ing the whole life of the lamp. 

This lamp requires neither trimming 
nor attention, and consequently in- 
volves no operating expense. More- 
over, the maintenance cost is low. 

They can be used to excellent advan- 
tage for lighting department stores, 
store fronts, show windows, billboards, 
and for the general lighting of large 
interiors such as auditoriums, armories, 


type of 


out associated 


LAMPS IN A 


DEPARTMENT STORE 


lamps are suspended 14 feet 5 inches 
from the floor. The ceiling, posts and 
wall are white. 

This installation 
hours and as yet there has been no 
burn-out of lamps. 


has burned 1,250 


Copper Production in Chile. 

Official reports from Chile, S. A., place 
the copper ore production of that coun 
try in 1909 at 500,532 tons, containing 
approximately 102,000,000 pounds of th: 
metal. The tonnage includes concentra- 
trates, and the average content is placed 
at 9.217 per cent. Translated into usua! 
American terms the report estimates the 
eost of production at from 9.7 cents to 
10.4 cents per pound. 
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Current Electrical News 




































GREAT BRITAIN. 
(Special Correspondence.) 


Lonpon, DeceMBER 17.—The long anticipated wireless tele- 
graph patent action by the Marconi Wireless Telegraph Company 
against the British Radio Telegraph and Telephone Company is 
now under consideration by the courts. For the first few days 
public appetite was whetted by the installation of a complete 
outfit in court and the receiving of messages from outside. The 
apparatus so far has not been much used. Three patents are 
involved all of which will be considered separately. At present 
No. 7777 is being dealt with, which relates to the closed oscillatory 
circuit, a transformer being used to couple it to the aerial. The 
Mier patents relate to the magnetic receiver and the last one 
to a machine for producing discharges. The action is to proceed 


daily until next week, and after Christmas will be heard only 
on three days a week. It is expected to last well into the next 
legal sittings. The defending company, I believe, has only put 


up a very few installations and two of them are on cargo boats. 

An electrically driven fire engine, the first of all British ma- 
chines of this type has been constructed by a well known London 
firm of fire-engine makers. Independent motors, supplied from 
batteries, drive each of the rear wheels, and a maximum speed 
of twenty miles per hour can be attained on the level. 

Another matter in which the London County Council is taking 
action against the Borough Council is in respect of the rating of 
its electricity undertakings. In the case of Marylebone the 
electricity has been rated at about $70,000, but the County Coun- 
cil’s valuer states that it should be $200,000, and an effort is to 
be made to secure an alteration. A very glaring case of this 
description happened at Westham a year or two ago, where one 
of the largest electrical undertakings in the country was assessed 
at a few hundred pounds. It has now been increased to over 
$25,000. G. 


CONTINENTAL EUROPE. 


(Special Correspondence.) 


Paris, DecEMBER 16.—The Southern Railroad Company of 
France recently ordered thirty motor cars and an electric locomo- 
tive from the Westinghouse works at Havre. These are to be used 
upon different sections of the Company’s lines in the Pyrenees 
region, which we already mentioned, in the neighborhood of Bay- 
onne. Single-phase current will be used on these lines, working 
at 12,000 volts. The motor cars are fitted with 125-horsepower 
motors and the locomotives have two 600-horsepower motors. 

In France tne Bruno, a hydraulic plant on the Reyssonze 
stream, is to supply the commune of Gras, in addition to other 
towns located on the same net-work. We note electric lighting 
projects for the towns of Magny and Coulonges, also for the com- 
mune of Paimhoeuf. Hydraulic operations are to be extended 
in the Isére region of France. The Bournillon plant has already 
been working on a common power network with the Froment 
station; but as a large supply is needed, there is to be built an- 
other station on the stream above the Bournillon plant so as to 
double the amount of current from this source. This will be 8,000 
horsepower in the latter case. A project is also on foot for a third 
station lying at another point on the same stream at Chabert. On 
the Venelle stream is to be built a turbine plant for supplying the 
communes of Selongey and Foncegrive. It is intended to substitute 
electric driving for steam at the municipal water works of Meze. 

We note that the electric lighting contract for Constantinople 
has been ratified by the Sultan. An expenditure of about $5,000,000 
is involved. The syndicate which secured the contract is under the 
direction of the Hungarian bank, and the Ganz electric firm will 
carry out the work. 

It is stated that the Italian government has been making very 
interesting experiments with the new Jacioello wireless system at 
the Monte Maris’ station near Rome. As a result, it intends to 
erect stations for using it at Milan, Turin and Florence. 

A power line project worthy of note is to be carried out in 
the Dauphine region of France by the Central Electric Power 
Company. The line is to be used to transmit the current from 
two hydraulic plants in this region, one of these being situated 
on the Olle stream an affluent of the Romanche and the second 
on the Roizonne River. The power line will use 60,000 volts, 
which is unusual in France, and will also be one of the largest 
in the country, or about 100 miles. A main substation receives 
the power lines, the total output being 15,000 horsepower. It is 
to be remarked that aluminum is used for the power line. Exam- 


ples of this can now be found in at least three different power 
lines in France, one of these running from the Entraygues hydraulic 
plant in the Mediterranean region. 





According to the most recent news about the great Trolhiittan 
plant, it is now running with an output of 40,000 horsepower. 
At the end of 1911 the work which is now in progress will be 
finished and this will bring the total capacity up to 80,000 horse- 
power. Eventually the station will give 180,000 horsepower ac- 
cording to the present plans. The present power line is over 100 
miles long and supplies a number of substations at Jothenburg, 
Hakanstorp and other places. The power network covers an ex- 
tensive region in the central and southern part of Sweden. It is 
likely that much of the current will. be used for electric railroads 
in the future. 

I note a project at Znojmo, Austro-Hungary, for electric lighting 
and the operation of a three-phase power network in the region. 
In Roumania, the town of Focsani is engaged on an electric light 
project. One of the first hydraulic plants in the Algerian region 
is to be erected at Blida, a town lying not far inland from Algiers 
At Daubitz, Bohemia, the Union Electric Company is to install 
an electric plant. The municipality of Larissa, Greece, has lately 
granted the franchise for electric light and water works to a local 
company. 

At present, Russian platinum is sent to foreign countries to 
be refined, but the Government is taking measures to have this done 
at home establishments in the future. A refining plant will be 
built by the state for this purpose, should the present bill be 
passed, and the crude metal will not be allowed to be exported. 
Recent figures show that out of the total world’s production of 6.5 
long tons of platinum yearly, the Ural region figures for most of 
this, or 5.7 tons. However, most of this is exported, and but two 
per cent is for home consumption. A. DE C. 


CANADA. 
(Special Correspondence.) 


OTTAWA, ONT., DECEMBER 24.—The new station of the Mar- 
coni Wireless Telegraph Company, at Port Arthur, Ont., is com- 
pleted and in working order. 

The Dominion Government has granted incorporation papers 
to the National Hydroelectric Company. The headquarters of the 
new concern are at Montreal, and its capital is $1,000,000. 

The Ontario Railway Board has suspended, for the space 
of one month, the further operation of the pay-as-you-enter system 
on Toronto street cars not properly equipped for that system. At 
the expiration of the month, the board will determine upon a type 
of car suitable for use by the Toronto Railway Company. 

The city of Sherbrooke, Que., has 8,000 horsepower developed 
within the city limits. At the Drop Off, it also owns another power 
which, when developed, will give an additional 2,500 horsepower, 
and the estimated cost of developing this power will be $100,000. 
With all this available power, ‘the City has determined to send 


representatives into the United States to induce American in- 
dustries to open branches in Canada and locate in Sherbrooke. 
According to the departmental railway statistics, just pub- 


lished, the mileage for electric railways in Canada grew from 989 
miles, in 1909, to 1,049 miles in 1910. Capital liability increased 
from $91,604,989 to $102,044,979. Gross earnings reached $17,100,789, 
a betterment of $2,275,853. Net earnings amounted to $5,383,276, 
after making a deduction of nearly $3,000,000 for taxes, interest 
on funded debt, etc. During 1910, these railways carried 360,964,876 
passengers and 853,294 tons of freight. 

The new Imperial cable, from Great Britain to Montreal, by 
way of Orkney, Shetland, the Faroe Isles, Iceland, Greenland and 
Labrador, is expected to bring down the cost of the transmission 
of business messages from Canada to Great Britain to a little 
over one-third of the present rates and to effect a corresponding 
reduction on messages between Britain and Australia. The stroke, 
which has rendered this possible, was the leasing in July last 
by the Pacific Cable Board, from the Canadian Pacific Railway, 
of a copper wire from Montreal to Vancouver, thereby securing 
for its own use, under its own direction and worked by its own 
operators, direct communication from Montreal to Fanning Island, 
of the Hawaiian Islands, with only one re-transmission, viz., 
at Bamfield Creek, which it is hoped, in time, may be dispensed 
with altogether. The new Atlantic cable would mean a reduction 
on all business, and, as regards Canada, it would mean that the 
present rate of twenty-four cents a word would be reduced to 
nine cents and at that figure it is estimated that the cable would 
pay operating expenses of $575,000, and have a sufficient balance 
to pay an interest of five per cent on the $4,500,000 capital re- 
quired for its construction. At present Canada has one-sixth 
of the business of 30,000,000 words annually that are handled 
by the North Atlantic Cable Companies, and for that sixth this 
country pays the sum of $1,250,000. W. 











COMMISSION NEWS FROM NEW JERSEY. 
(Special Correspondence.) 

The Board of Public Utility Commissioners has handed down a 
memorandum declaring its purpose to enforce with the utmost 
strictness the provisions of the act prohibiting any public utility cor- 
poration from issuing capital stock for property in excess of the 
actual cash value of the amount of stock at par. The memorandum 
lays down the rule that no such issue of stock will be approved by 
the Board unless the application includes a detailed inventory and 
appraisement of the property to be transferred. 

Contrasting the situation thus presented as regards ordinary cor- 
porations with that of corporations exercising a public franchise, 
the memorandum of the Board points out the following provisions 
of the law relating to the issue of capital stock by public utilities: 
(1) That such capital stock shall not be issued, sold or delivered ex- 
cept for cash, of a like or greater amount of the par value of the 
stock issued therefor, or for property of at least the actual cash 
value of the amount at par issued in payment thereof: (2) that 
such capital stock issued, except in compliance with the terms 
aforesaid, shall be deemed to be illegally issued: (3) that the issu- 
ance of such capital stock shall not be valid until approved by the 
Board of Public Utility Commissioners. 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence.) 


The Commission has authorized the Gogebic and Iron Counties 
Railway and Light Company to issue stock and bonds as follows: 
(a) 2,000 shares of preferred stock of the par value of 
one hundred dollars each, carrying a guaranteed dividend of six 
per cent per annum, being a total issue of $200,000. This stock is 
to be sold for money only and for not less than par value; (b) 
5,000 shares of common stock of the par value of $100 each, 
being a total issue of $500,000. This stock must be sold for money 
only and for not less than par value; (c) $1,344,400 par value of 
bonds, to bear interest at the rate of five per cent per annum and 
to be secured by a mortgage or deed of trust on all the property 
of the Company The bonds shall be sold for money only and at 
not less than seventy-five per cent of the par value. The Company 
has been organized for the purpose of acquiring the bonds and 
stocks of the Gogebic and Iron Counties Railway and Light Com- 
pany of the state of Michigan, which company owns the electric 
light plant at Bessemer, Mich., and has an option contract on the 
property of the Twin City General Electric Company, comprising 
the street railway and electric light plants serving the cities of 
Ironwood; Mich., and Hurley, Wis. The new company plans also 
to acquire the Ashland Power Company, which company holds the 
majority of the capital stock of the Ashland Light, Power and 
Street Railway Company and also owns land in Ashland County, 
Wisconsin, in which lies the Grand Canyon of Wisconsin, Copper 
Falls and Brownstone Falls with a total head on the Bad River 
of 150 feet It is the purpose of the Company to improve the 
Copper Falls and Brownstone Falls properties. The surveys showed 
that by the acquisition of what is known as Mellen Rapids a total 
fall of 258 feet could be made available. The Company proposes 
to improve these water powers and connect them with the White 
River Power Company's plant at White River by transmission lines 
and to connect the same to Ironwood and Bessemer, Mich., so as 
to distribute the power throughout the territory described and serve 
the demands of the various mining properties located along the 
Gogebic range. The stock and bonds are to be sold for the purpose 
of supplying the company with funds to purchase bonds of the 
Ashland Power Company of the par value of $120,000; to develop 
water power on the Bad River near Mellen, Wis., and to con- 
struct the necessary buildings and to install the necessary machin- 
ery: to construct a transmission line from the power plant of the 
Ashland Light, Power and Street Railway Company at White River 
and at Brownstone Falls to the city of Hurley, Wis.; to purchase 
the first mortgage bonds of the Iron Countics Railway and Light 
Company of the state of Michigan of the par value of $458,300: 
to purchase 500 shares of the eight-per-cent preferred stock of the 
Ashland Power Company; to purchase a reservoir system and to 
build storage dams: to purchase 500 shares of the common stock 
of the Ashland Power Company: to provide the necessary working 
capital and to pay interest, incidentals and contingencies during 
construction: and to purchase 3,500 shares of the common stock 
of the Gogebic and Iron Counties Railway and Light Company of 
the state of Michigan. 

The Commission has handed down its decision in the matter 
of the complaint of patrons of the Southern Wisconsin Railway 
Company of Madison, Wis., alleging poor and inadequate service. 
The complaint alleged in particular that the street railway com- 
pany did not maintain a schedule by which its cars were oper- 
ited and complained that one line in particular was in very bad 
condition. The Commission discovered that in the ordinary accept- 
ance of the term no schedule was in existence. There also ap- 
peared to exist a lack of definite information on the part of the 
motormen and conductors with respect to various matters connected 
with the operation of the cars. The Company was ordered to pub- 
lish a proper train schedule and to make the same reasonably 
accessible to its patrons and operate its cars accordingly. 
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COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence. ) 


The New York Public Service Commission, Second District, has 
heard officers of the Utica Gas & Electric Company on the applica. 
tion of that company for permission to issue $500,000 five-per-cent 
fifty-year gold bonds under a mortgage executed to the Central 
Trust Company of New York City in 1907. Of the $5,000,000 bonds 
secured by this refunding mortgage, there now remains in the hands 
of the trustees, unissued, $3,000,000. 

With the proceeds of the bonds the Company will pay outstand- 
ing notes, real estate mortgages and amounts due on contracts 
incurred in construction and improvements to its distributing sys- 
tem and facilities. ; 

The Commission authorized the Niagara Falls Power Company 
to issue its common capital stock to the amount of $1,534,000 par 
value, the proceeds to be used in the discharge of its ten-year six- 
per-cent debentures, Series A, to the amount of $614,000, six-per- 
cent debentures, Series B, to the amount of $815,000 and six-per- 
cent debentures Series C, to the amount of $105,000. 

The Commission has authorized the Patchogue Electric Light 
Company to issue $30,000 additional common capital stock to be 
sold at par and for cash, the proceeds to be used in payment of 
obligations incurred by this Company in improving and adding 
to its equipment; also for the completion of lines between the 
power station at Patchogue and the sub-station at Centre Moriches 

The Commission has authorized the Hartwick Power Company 
to execute and deliver a mortgage to the Trust Company of Amer 
ica to secure an issue of $750,000 of thirty-year five-per-cent bonds 
The Company is authorized to issue presently $400,000 of thes: 
bonds to be sold at not less than eighty, also to issue its capital 
stock to the amount of $300,000 par value. The proceeds are to be 
used in payment to the Susquehanna River Power Company fo: 
the purchase of a hydroelectric development system on the Susque- 
hanna River at Colliers, Otsego County, and in payment to the 
Trust Company of America of certain expenses paid by it for the 
construction of the hydroelectric development system at Colliers 
of the transmission line; also the purchase from the Otsego and 
Herkimer Railroad Company of the steam power electric plant 
formerly owned by the railroad company situated at Hartwick, 
and for improvements and betterments made by the Trust Com 
pany of America to the steam power plant. 

The Commission has also authorized the Owego Light and 
Power Company to issue $32,000 of its twenty-year five-per-cent 
gold bonds. The proceeds are to be used to pay in full and dis- 
charge the present outstanding indebtedness of the Company, and 
also notes and bills payable incurred for proper capital purposes 


COMMISSION NEWS FROM INDIANA. 
(Special Correspondence.) 


At a conference of interurban railway men and the Indiana 
Railroad Commission the former were given until January 5 to re- 
port on acceptible styles or types of signal systems to be installed 
on the more prominent lines in the state. A number of the roads, 
perferred, they said, to install a better system than that in 
operation on the Indiana Union Traction lines, the only road in 
the state now having such a system. With a view of installing 
the best system known a committee was appointed to confer with 
the Commission’s block-signal expert, A. L. Hovey, on the question 
of approved systems. This committee will report January 5, when 
another conference will be held, and is composed of A. W. Brady, 
of the Indiana Union Traction Company; C. N. Wilcoxon, of the 
Chicago, Lake Shore & South Bend; Robert I. Todd, of the Terre 
Haute, Indianapolis & Eastern; Will J. Irwin, of the Indianapolis 
Columbus & Southern, and C. D. Emmons, of the Ft. Wayne & 
Wabash Valley Traction line. 

The question of rules and regulations for the employment of 
motormen, including the age limit for applicants, length of pre- 
vious service or experience required, the handling of baggage; in 
short, the entire motorman question was given over to a committe« 
composed of C. L. Henry, of the Indianapolis & Cincinnati; William 
Irwin, of the Indianapolis & Columbus; H. A. Nichol, of the Indiana 
Union: C. E. Morgan, of the Ben Hur line, and H. D. Murdock, of 
the Indianapolis and Louisville line. This committee will like- 
wise report to the Commission January 5. 

The question of adapting a system of double orders, or orders 
in duplicate to both the motorman and the conductor on traction 
cars, was left to a committee composed of Alexander Shane, of the 
Indianapolis & Columbus line; Guy K. Jeffries, of the Terre Haute, 
Indianapolis & Eastern, and George Henry, of the Indianapolis & 
Cincinnati lines. 

Before the conference closed the Commission made it plain 
that in view of the numerous recent disastrous wrecks of Indiana 
traction lines, that while they probably would agree to some slight 
modification, these recommendations would be adhered to and that 
the Commission would invoke all its powers under the law to 
enforce the same. These recommendations, in brief, are as follows: 
Employment of only motormen of a year’s experience; that the 
motormen should be relieved of handling baggage and prohibited 
from reading: that they should be provided with separate compart 
ments: that block-signal systems should be installed on all lines 
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when the movement of trains is heavy; that the double-order sys- 
tem be adopted and enforced; that train dispatchers should be 
relieved of all work tending to take their attention from dispatch- 


ing and that obstructions to view on curves should be cut 
' s. 


away. 
LIGHTING AND POWER. 
(Special Correspondence.) 


CADDO, OKLA.—The Caddo Power Company has been incor- 
porated with a capital stock of $6,000. P. 

MINNEOTA, MINN.—George R. Griffith, of Pipestone, Minn., 
has been granted an electric light franchise. P. 

MANGUM, OKLA.—The Mangum Electric Company has been 
incorporated with a capital stock of $20,000. P. 

SANBORN, IOWA.—W. D. Bowan, of Charles City, and others 
have been granted an electric light franchise. P. 

VALPARAISO, NEB.—The Valparaiso Electric Company 
been incorporated with a capital stock of $10,000. 4 

LINCOLN, NEB.—H. C. Kendall has purchased an interest in 
the Eclipse Electrical Company and becomes manager. P. 

WICHITA FALLS, TEX.—The Wichita Falls Water & Light 
Company will furnish lights for the down-town district.  * 

LAS CRUCES, N. M.—The Las Cruces Electric Light & Ice 
Company will extend its electric light wires to Mesilla Park. P. 

MOOSE LAKE, MONT.—The Cloquet Electric Company has 
been granted a franchise and will extend its electric light wires 
here. P. 

DULUTH, MINN.—The Great Northern Power Company is 
planning the expenditure of $250,000 in the extension of its lines, 
and plant. P. 

NEWPORT NEWS, VA.—Under the new tax assessment the 
property of the Newport News Light & Power Company is as- 
sessed at the sum of $110,190. L. 

FRESNO, CAL.—The purchasing office of the San Joaquin 
Light & Power Company is now located here instead of at Los 
Angeles, Cal. J. H. Newlin is in charge. A. 

WAUKEGAN. I[LL—The North Shore Electric Company has 
extended its service to Dundee and Carpentersville, supplying 
those towns with power from one plant here. Z. 

MARION, IND.—The City Council has placed $50,000 worth 
of bonds on the market the proceeds of which are to be devoted 
to the construction of a municipal electric light plant. Ss. 

MANITOWOC, WIS.—The Orlo Power & Light Company has 
been incorporated with a capital of $5,000. The incorporators are 
L. O. Larson, Anton O. Anderson and Mabel F. Anderson. 

COMPTON, ILL.—The Oregon Power Company is making im- 
provements at the local plant, preparatory to running a line from 
Oregon to this city to supply current from the main plant at Ore- 
zon. Z. 

KILBOURNE, ILL.—The village board is negotiating with own- 
ers of power plants at Petersburg, Ill., and Havana, Ill., for the 
purpose of having a line supplying current run from one of those 
cities. Z. 

MT. VERNON, 1ILL.—The Trowbridge-Niver Company, of Chi- 
cago, has sold to Henry L. Doherty & Company, of New York, the 
properties of the Citizens’ Gas, Electric & Heating Company in Mt. 
Vernon. Z. 

COLUMBUS, OHIO.—The Columbus 
been incorporated with a capital of $125,000. 
x Re S. Smith, W. F. Felton, T. W. Wolfrey, J. 
kx. B. Taylor. 

pn OKLA.—The People’s Ice & Light Com- 
pany has been incorporated with a capital stock of $50,000. The 
incorporators are J. M. Middleton. G. H. G. Barndollar, C. L. 
Goodale and C. T. McCarty. Z. 

PASCO, WASH.—Work will begin within a month on the 
generating plant to be built here by the Pacific Power & Light 
Company. The building, the location of which has not yet been 
announced, will be a concrete structure. A. 

FISHERVILLE, MASS.—The Fisher Manufacturing Company 
now operates part of its machinery by electricity. Plans are also 
heing made for the placing of motors in the new four-story addition 
erected by the Company in the summer. 

SACRAMENTO, CAL.—The Sacramento Valley Power Com- 
pany has been incorporated by A. Armstrong, H. E. Willis, D. 
Righetti, Grant Cordrey, F. V. Vollmer, L. Sutter and E. May- 
torena, with a capital stock of $2,000,000. A. 

PECOS, TEX.—The plant of the Pecos Light and Power Company 
is being equipped with a 23,000-gallon fuel oil tank and six dis- 
tilling drums, having a combined capacity of 25,000 gallons. Other 
improvements will also be made to the plant. D. 

MATTOON, ILL.—Property owners and business men on Broad- 
way from the Illinois Central lines to Nineteenth Street have 
contracted with the Central Illinois Public Service Company for 
the installation of ornamental lighting standards and clusters for 
street lighting. Z. 
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FORT STOCKTON, TEX.—Clay Brothers of San Angelo, Tex., 
will install an electric light plant and ice factory at this place. 
They have been granted a ten-year franchise for the proposed im- 
provements by the Board of County Commissioners of Pecos 
County. D. 

RALEIGH, N. C.—The Carolina Power & Light Company has 
completed additions making its capacity 10,000 horsepower, and 
has begun operations on the construction of a new car barn to 
take care of the local service cars. The most modern machinery 
has been installed. L. 

GEORGETOWN, TEX.—The Georgetown Water and Light 
Company’s plants passed into the hands of the City on December 
30. Of the $45,000 which the town derived from the recent bond 
issue, $31,500 will be spent in improving the plant, the remainder 
going to its purchase. D. 

MADISON, WIS.—The Chicago & Wisconsin Valley Street 
Railways Company has taken offices in the Washington building 
here. It is stated by J. E. Jones, secretary of the Company, that 
actual construction work on the line between here and Portage is 
to begin in April, 1911. 

CROWLEY, LA.—The City Council of this place has authorized 
the purchase of a 110-horsepower engine, a 150-kilowatt dynamo 
and a seventy-five-kilowatt dynamo for the city electric plant. 
A two-unit system and a twenty-four-hour service of lights and 
power will be installed. E. 

MISSOULA, MONT.—It has been announced that the construc- 
tion work will soon commence on the new power station of the 
Northwest Power Development Company at Thompson Falls. The 
station will develop 30,000 horsepower and together with the equip- 
ments, will cost $1,800,000. A. 


SEDALIA, MO.—S. O. Norris and others interested in the 
Continental Power & Development Company of Clinton, Mo., 
have purchased the Arnholds mill property in Clinton County 


and are preparing to supply current to Warsaw, developing water 
power from the Niangua River. Z. 
SALISBURY, N. C.—At the advertised receiver’s sale of the 
Whitney plant, near this city on the Yadkin River, the purchaser 
was the North Carolina Electric Power Company, which bid $490,- 
250. The property has been in the hands of receivers for nearly 
two years and is estimated at about $10,000,000. L. 
PEORIA, ILL.—The Moss Avenue Improvement Association has 
been formed by fifty property owners to secure an ornamental light- 


ing system for the thoroughfare. The officers are: President, 
Edward N. Armstrong; vice-president, Herbert Edmund Hewitt: sec- 
retary, Berne M. Mead; treasurer, Charles N. Wheeler. Z. 


OCAMPO, STATE OF CHIHUAHUA, MEX.—H. C. Flipper of 
El Paso, representing the Sierra Mining Company, has been granted 
a concession by the Government of this state for the installation 
of a hydroelectric plant near Ocampo. The proposed plant will 
furnish power for the machinery of the mines of the Sierra Mining 
Company. D. 

GUNNISON, COLO.—This town is contemplating the installa- 
tion of a new electric light and water plant to be driven with 
power from the Gunnison River. Present plans involve an expendi- 
ture of $100,000, and the plant is to have an ultimate capacity of 
1,000 horsepower. Burns & McDonnell of Kansas City, Mo., have 
been engaged as designing and consulting engineers. 

HAMILTON, ILL.—The Keokuk & Hamilton Water Power 
Company has commenced the work of placing the first concrete 
in the east abutment of the dam, marking the beginning of 
actual construction of the dam which is to extend in a straight 
line for 4,700 feet across the Mississippi River. The low stage 
of the water offers an excellent opportunity for construction 
work. Z. 

OREGON, MO.—The City Light and Water Plant of this city 
is in the market for either new or good second hand apparatus 
as follows: One direct connected unit of a 120-150 horsepower 
engine and a 2,200-volt sixty-cycle alternator; one 150-horsepower 
high-pressure boiler and accessories. Any requests for information 
should be addressed to Norton R. Martin, superintendent of the 
plant. 

FARMINGTON, N. M.—J. A. Clay, general manager of the Du- 
rango Electric Company and the San Juan Water and Power Com- 
pany, has been investigating the situation here with the view of 
extending the electric power transmission lines of his interests to 
this locality for the operation of irrigating pumping plants and for 
other power purposes. It is reported that he will also take over the 
Farmington electric light plant. D. 

TOLEDO, O.—The new substation of the Toledo Railways & 
Light Company in East Toledo is completed and workmen are 
installing the machinery. A big ten-ton crane is being installed 
to be used in handling the new dynamos and other equipment. 
The building is a neat concrete and brick structure and with its 
equipment will insure ample lighting and power facilities for that 
section of the city which has been handicapped for several 
years. H. 

LAS CRUCES, N. M.—At a recent meeting of the Elephant 
Butte Water Users’ Association held here, H. B. Holt, president, 
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officially reported that the Federal Government has embraced in 
its plans for the construction of the great dam and land reclama- 
tion enterprise in the upper valley of the Rio Grande the installa- 
tion of a hydroelectric plant that will utilize the maximum amount 
of power afforded by the water storage reservoir, and that this elec- 
trical energy will be conducted over the valley for the use of the 
farmers D. 
CLOVIS, N. M.—W. D. McBee of this place, and associates, 
are preparing to install an electric power plant and construct 
a system of transmission lines to the farms in the vicinity of Mel- 
rose, N. M., to provide power for operating irrigation pumping 
plants. The McBee syndicate will install the motors and pumps 
at the different wells from which the water is to be obtained. 
It is planned to reclaim about 12,000 acres of land by this method. 
It is stated by Mr. McBee that the project involves the expenditure 
of about $300,000. D. 
SAN JACINTO, CAL.—The Ramona Power Company of this 
place, which is planning extensive power dévelopment in the San 
Jucinto Mountains, has put surveyors at work on the final sur- 
veys. The Company has secured a power site below Idyllwild and 
has secured water rights to nearly all of the water in North Fork, 
Strawberry Creek, and South Fork. The waters from these streams 
will be piped to the power site in San Jucinto Canyon, and after 
being used for power purposes will be returned to the original 
sources for irrigation purposes A. 
BRISTOL, TENN.—One of the greatest projects yet undertaken 
in East Tennessee will soon be under way on the Chuckey River, 
at Erwin, where the Nola Chuckey Power Corporation, which was 
organized for the purpose of developing the water power at that 
place, is preparing to erect a mammoth dam. The dam will be 
750 feet long and thirty-five feet high, with a bulkhead 100 feet 
long and five nine-foot feeders, each 1,500 feet long. A water wheel 
will be installed to accommodate 13,000-horsepower in generators. 
The project will probably represent an expenditure of $500,000. I. 
TOLEDO, O—The Maumee Valley Electric Company has 
closed a lease with the State for additional water rights in the 
Miami & Erie Canal. Under its agreement it will pay an additional 
$1,500 per year, will dig the channel of the canal deeper from 
Miamisburg to Waterville, and patrol the canal at its own expense 
to guard against breaks. The old lease ran for thirty years from 
1895, at $1,350 per year. The new lease runs thirty years from 
date. The plant which generates 1,500 horsepower will be ready 


for operation the first of January. It will receive double the flow 
of water that formerly came down the canal. H. 
LIMA, O.—The Western Ohio Railroad Company, operating 


traction lines through a large section of the central western part 
of the state, has decided to enter the commercial field for the 
sale of heat, light and power to the municipalities along its right 
of way. General repairs and additions costing $25,000 are already 
under way. The company has secured franchises for street and 
domestic lighting in Rawson, Lockington and Beaverdam. Fran- 
chises will also be asked for Sidney, Anna, Botkins, Wapakoneta, 
Cridersville, Bluffton and Celina. The Company is now using only 
about fifty per cent of the output from its $250,000 power sta- 
tion. H. 
ANGUSTURA, STATE OF SONORA, MEX.—The Richardson 
Construction Company, in which John Hays Hammond of New York 
is largely interested, is having surveys made for a gigantic system 
of irrigation which it will construct in the valley of the Yaqui 
River near here, for the purpose of watering 500,000 acres of land 
owned by the Yaqui River Land and Irrigation Company. In addi- 
tion to the irrigation project a large hydroelectric plant will be 
installed. The plans for the irrigation system involve the con- 
struction of a reinforced concrete dam 180 feet high near Angus- 
tura. The total estimated cost of the proposed enterprise is 
$4,500,000. D. 
WILLOWS, CAL.—Early in the coming year the Northern 
California Power Company, which already has an electric power 
line reaching to this place, will begin the construction of a new 
line ten miles long that will be supported on fifty-foot reinforced 
concrete poles and will cost $200,000. It will run from the Com- 
pany’s new power house at Coleman, on Battle Creek, Shasta 
County, through Red Bluff and Corning and to the head works of 
the Sacramento Valley Irrigation Company’s canal system, two 
miles north of Hamilton City, where 8,000 horsepower will be de- 
livered to the pumping plant that will lift the water from the Sac- 
ramento River into the canal. The line will then come on to 
Willows, ending here for the present, later to be extended to San 
Francisco Bay. A. 
JACKSON, CAL.—The Amador Mines, Power & Water Com- 
pany has been incorporated here with a capital stock of $300,000 
by W. H. Greenhaigh, R. S. Rainsford, George W. Brown, Richard 
Webb and E. S. Endicott, all of Jackson. The Company will build 
an electric power plant on Sutter Creek five miles from this place 
with a capacity of 2,000 horsepower. About half of the power de- 


veloped will be used for the operation of mines in this locality 
and the remainder will be used for lighting and for general power 
purposes in this city and in the cities of Mador and Sutter Creek. 
The plant will be constructed with the idea of developing it later 
to a total capacity of 18,000 horsepower. 


Preliminary to the build- 
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ing of the power plant, a reservoir with a capacity of 4,000,000,000 
gallons will be built. / 
LAFAYETTE, IND.—Students of the electrical engineering de- 
partment of Purdue University were complimented with the task 
of testing the new power plant just completed by the Ft. Wayne. 
Wabash Valley Traction Company in this city. The test was 
made December 21 and 22 and about fifty students had a part in 
testing thoroughly the efficiency of the big plant. This was one 
of the largest duties ever assigned to the students attending this 
university. The students worked in shifts of six hours each 
The electrical tests will be made the subject of a thesis and show 
the sufficiency of every portion and part of the intricate apparatus 
in use in the plant. Ss. 
RICHMOND, VA.—The modern new municipal lighting and 
power plant of this city, generating about 4,000 horsepower, is 
being completed. The plant includes a 3,000-foot dam across the 
James River. At present there are three 600-horsepower turbines 
installed, with a steam plant including two 1,000-horsepower tur 
bines of the Curtis vertical type. The generators, boilers and 
pumps form a complete plant independent of the water-driven 
system. There are also two motor-generator exciter sets and 
switchboards for the operation of station apparatus and outgoing 
lines, and another switchboard for the operation of street lighting: 
circuits. The are lights will be operated by means of eleven 
constant current transformers of 100 lights capacity each. The 
building of the new plant was inaugurated in August, 1909 L. 


ELECTRIC RAILWAYS. 
(Special Correspondence.) 


ASHLAND, WIS.—The Gogebic & Iron Counties Railway & 
Light Company has increased its capital from $100,000 to $700,000 

SAN RAFAEL, CAL.—George D. Shearer has been granted a 
franchise for a street railroad which he proposes to build and op 
erate here next year. A. 

LEBANON, ORE.—The Albany & Interurban Railway Company 
has been granted a franchise through this city. The line will run 
from Albany to Sweet Home via Lebanon, thence across to Holley, 
down to Brownsville and back to Albany. A. 

RRAZIL, IND.—Official steps have been taken toward the voting 
of a subsidy tax in aid of the construction of an electric railroad 
from Brazil to Jasonville. The citizens are very enthusiastic for the 
road, many farmers offering to give it free right of way through 
their farms. Ss. 

ANTIOCH, ILL.—Directors of the Waukegan, Rockford & Elgin 
Traction Company voted to continue grading throughout the winter. 
Engineers were instructed to begin laying out a route from Fox 
Lake to Wauconda, preliminary to commencing construction work 
early in the spring. Z. 

PORTLAND, ORE.—The Portland Railway, Light & Power 
Company is preparing to improve its car service on the east side 
by providing greater power. Plans have been adopted by the Com- 
pany for a substation at East Sixtieth Street and Stark Street 
About $40,000 will be expended on machinery. A. 

LOS ANGELES, CAL.—The Los Angeles-Pacific Electric Rail- 
way Company has let a contract to Palmer, McBride & Quayle 
for the proposed ten-mile extension of the road from Hollywood 
to Lankershim and the five-mile extension from Lankershim to 
Kester for $400,000. A. 

HATTIESBURG, MISS.—W. S. F. Tatum and W. O. Tatum 
have been granted a franchise to build, equip and operate a street 
car system and electric light plant for a period of twenty-five years. 
It is understood that this company will build a belt line around the 
city as soon as possible and leave the short runs for the present 
company. 

RICHMOND, VA.—The Richmond and Henrico Railway Com- 
pany has placed an order for sixteen “pay-as-you-enter” type of 
street cars to be delivered by January 1. The new railway com- 
pany is pushing its work locally and tracks and wires are com- 
pleted except at the Marshall street viaduct, and a double force 
is working on the new power house. L. 

INDIANAPOLIS, IND.—An order for an increase of wages to 
all the employes of the Indianapolis Traction and Terminal Com- 
pany and the Terre Haute, Indianapolis and Eastern interurban 
lines has been made by Hugh J. McGowan as president to become 
effective January 1, 1911. The increase involves the length of 
service and is an average of one cent an hour. Ss. 

ROCKPORT, TEX.—The Rockport & Aransas Pass Railway 
Company which was recently organized with headquarters here 
will construct an interurban railway between Rockport and Aran 
sas Pass. Either electric or gasoline motor power will be used 
Among the parties interested in the project are Charles F. Hoff, 
R. W. Newberry, S. A. Clevenger and Charles G. Johnson of Rock- 
port. D. 

ASHEVILLE, N. C.—The Isothermal Traction Company has ap- 
plied for a sixty-year franchise to operate over the streets of Ashe- 
ville. The Company's surveyors have successfully mapped out a 
route through the Hickory Nut Gap section of the Appalachians 
on the route from Gastonia to Asheville, a distance of about sev- 
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enty-five miles, and work may be started early 
year. 

LOS ANGELES, CAL.—H. E. Huntington has formed a new 
corporation, known as the City Railway Company of Los Angeles. 
The new corporation is to build extensions and lines for the Los 
Angeles Railway Company, which controls all the city street car 
lines. The directors of the new company are Howard Hunting- 
ton, G. C. Ward, C. A. Henderson, J. E. Brown, W. E. Dunn, S. M. 
Haskins and Albert Crutcher. 

MARTINEZ, CAL.—The Oakland & Antioch Railroad Company 
announces that work is rapidly progressing from Bay Point to 
Concord and that the first cars will be run from Bay Point to Wal- 
nut Creek on New Year’s eve. The rails have been laid to within 
three miles of Concord and the right of way along the entire 
line has been graded. The work on the substation, it is further 
reported, has been completed and the transformers installed. A. 

PALMYRA, MO.—The City Council has granted a franchise 
to the Hannibal & Northern Missouri Railroad Company to use the 
certain streets, entering on Ross and using parts of Spring, Branch, 
Hamilton, Church, Olive, Lafayette, Water and Main Cross Streets. 
The company is required to build and maintain a road, electric or 
other power, from Palmyra to Bethel, Shelby County and to have 
same in operation before June 1, 1914. Construction of a depot 
in the public park is another requirement. Z. 

MOLINE, ILL.—Heavy grades and fills will be disposed, cuts 
will be made and culverts built this winter for the Moline-Sterling 
Traction Company according to W..E. Elliott, general manager for 
the Northwestern Engineering & Construction Company of Mil- 
waukee. A route along the South Side of Rock River will be 
used the greater part of the way between Sterling and Moline, it 
is said. Construction, it is estimated, will cost $23,000 a mile. 
The road will be 110 miles long including a branch from Sterling 
to Princeton and a stub to Morris. The estimate of $2,530,000 in- 
cludes all rolling stock, power house construction and bridges. The 
power house may be located at Lyndon on the Rock River. Z. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


CLARK, S. D.—The Day-Merton Telephone Company has been 
incorporated with a capital stock of $20,000. P. 

SANTIAGO, MINN.—The Santiago-Blue Hill Telephone Com- 
pany is building a branch line to Glenorado. P. 

KERMAN, CAL.—The Kerman Telephone Company has been 
incorporated here with a capital stock of $15,000. A. 

ELKADER, IOWA.—The Boardman & Wagner Telephone Com- 
pany has been incorporated with a capital of $1,000. P. 

NACOGDOCHES, TEX.—The Nacogdoches Telephone Company 
will construct a rural telephone system which will extend to various 
points in this county. D. 

ROSEVILLE, CAL.—The Roseville Home Telephone Company 
has applied to the board of trustees of this place for a franchise 
for a telephone system. 

VALLEY JUNCTION, IA.—A new exchange to accommodate 
500 telephones is to be built here by the Iowa Telephone Company, 
which is to manage the local system. 

YADKINVILLE, N. C.—The Yadkinville Telephone Company, 
with a capital of $6,000, has been chartered by the Secretary of 
State. Its incorporators are W. F. Swain and associates. L. 

BREWSTER, O.—The Brewster Telephone Company has been 
incorporated with a capital of $5,000. The incorporators are B. T. 
Claway, C. P. Bradford, Clay McClurg and H. L. Dorman. 

ONTARIO, ORE.—Superintendent Labo of the Malheur Home 
Telephone Company of this place, announces that the Company 
is to put in a complete new system at the town of Vale. 

MISHICOT, WIS.—The Mishicot Telephone Company has been 
incorporated with a capital of $2,600. The incorporators are A. Holt, 
August Rhode, P. Boniller, E. Crelton and August Cochenot. 

MONTEREY, MEX.—Jesus Maria Gutierrez is constructing a 
long-distance telephone line from Monterey to Cadereyta Jiminez 
and other towns in this section. Serapio Guajardo is manager. D. 

ATHENS, O.—The Athens Heat, Light & Power Company has 
been incorporated with a capital of $25,000. The incorporators are 
E. T. Lindman, C. S. Blauvelt, W. E. Detlor, B. F. Deltor and 
Peter Kunz. 

SOUTH BEND, IND.—A new telephone service has just been 
installed on the Chicago, Indiana & Southern Railroad, extending 
from South Bend to Kankakee, IIl., with a second division running 
into Chicago. Ss. 

NARDIN, OKLA.—The Peoples’ Mutual Telephone Companv 
has been incorporated with a capital of $5,000. The incorpor- 
ators are N. Goin, I. S. Arnold, J. W. Coffelt, J. H. Denhart and 
A. B. Havins. 

NEWBORN, GA.—Rapid progress is reported on the system of 
the Newborn Telephone Company’s plant, this being a local con- 
cern proposing to give connection with Covington, Rutledge, Mad- 
ison and Monticello, Ga. L. 
BRUNET, TEX.—G. P. Lester of San Angelo has purchased the 


in the new 
L. 
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entire capital stock of the Smart Telephone System, 
tion being $5,000. This system covers Burnet County 
towns in other counties. 


ALLERTON, IOWA.—The Allerton Telephone Company has 
been incorporated with a capital of $10,000. The incorporators are 
R. B. McCoy, W. H. Davis, J. H. Jacques, L. Porter, A. S. Myers, 
W. T. Grimes and E. P. Phillips. 


WAVERLY, IOWA.—The Washington Rural Telephone Com 
pany has been incorporated with a capital stock of $6,000. The 
incorporators are H. O. Steeger, John J. Becker, Herman Brandt, 
W. C. Steeger, F. H. Meyer and A. F. Sauerbrei. 


BURNET, TEX.—The telephone exchange and system of the 
Smart Telephone Company of this place have been acquired by G. 
P. Lester of San Angelo, the consideration being $5,000. The sys- 
tem extends to a number of towns in the county. D. 


FRESNO, CAL.—The Vineland Telephone Company has been 
incorporated to erect a telephone system at and about Kerman in 
this county. The Company has a capital stock of $25,000, the 
incorporators being: J. C. Ashlin, R. S. Elliott, P. H. Carlsgard 
and N. O. P. Syongroundas. 


ELYRIA, O.—Negotiations are pending here locking to the 
merger of the independent telephone companies of this county. 
It is planned to form a $600,000 corporation to take over all the 
properties, stockholders to be given three shares of stock in the 
new company for each share of old held by them. H. 


BONNER’S FERRY, IDAHO.—The Rocky Mountain Bell Tele- 
phone Company has extended its line from Bonner’s Ferry to Kings- 
gate, B. C., and international telephone service was established on 
December 2. At the international boundary the Rocky Mountain 
Company connects with the lines of the Kootenai Telephone Com- 
pany. 

GUEYDAN, LA.—The Farmers’ Private Telephone Company, 
of this city, held its annual meeting recently in the office of the 
Company and elected the following officers: H. W. Blair, president: 
Earl Fisher, vice-president; Bert Stansel, secretary and general 
manager; Millard Hair, assistant manager; William Kinslow, treas- 
urer. i 


SAN FRANCISCO, CAL.—The Kellogg Switchboard & Supply 
Company has closed a contract with the Compania Telefonica de 
Sonora, of Sonora, Mex., for telephone equipment for the city of 
Hermosillo, Mex. The latter company has taken over the govern- 
ment concession for the entire system of telephone lines in the 
State of Sonora. 


PERSIA, N. Y.—Articles of incorporation have been filed by 
the Zoar Telephone Company, to connect the towns of Persia, Otto 
and East Otto, Cattaragus County, and the town of Collins, Erie 
County, in addition to several other minor connections. The capi- 
tal stock of the Company is $1,250 and the directors are Lyman W. 
Shipman, Albert A. Galasslen of Gowanda and Edward C. Mug- 
ridge of Collins Center. 7. 


FLORENCE, ALA.—F. L. Woodruff, district manager of the 
Southern Bell Telephone & Telegraph Company of Montgomery, has 
submitted a contract to the City Council for the installation of the 
common-battery system at that place. The contract provides for 
the completion of the new system by December 31, 1911, and holds 
for five years. The City Council of Florence has referred the mat- 
ter to a special committee. I. 


CARLYLE, ILL.—Directors of the Citizens’ Telephone & Tele- 
graph Company of Clinton County have voted to accept the offer 
of H. J. C. Beckemeyer of Carlyle to purchase tle stock of the 
corporation and guarantee the bonded indebtedness, making a con- 
sideration of $34,000. Mr. Beckemeyer has been general manager 
of the Company for several months. Z. 


BIRDSALL, N. Y.—The Canaserage, Jersey Hill and Birdsall 
Telephone Company has filed articles of incorporation with the 
Secretary of State to operate telephone lines in the town of Bird- 
sall, Allegheny County, and also in the townships of Birdsall, Grove 
and Burns, connecting the village of Birdsall with the village of 
Canaserage. The capital stock of the Company is $450 and the 
directors are William Manning, Henry McMahon and John Clancy, 
all of Birdsall, N. Y. 


ATLANTA, GA.—Announcement is made that the Southern 
Bell Telephone and Telegraph Company has sold jointly to N. 
W. Harris & Company and Kidder, Peabody and Company, 
$10,000,000 worth of first mortgage thirty-year five-per cent bonds. 
N. W. Harris & Company are represented in Atlanta by John C. 
Wheatly. The Southern Bell owns and controls the entire Bell 
system in Alabama, Florida, Georgia, North Carolina, South Car- 
olina, Virgina and a part of West Virginia. I. 


MONTGOMERY, ALA.—A large number of farmers in the rural 
sections of the state are taking advantage of the arrangement by 
which the Southern Bell Telephone and Telegraph Company is 
furnishing service to these isolated sections. Farmers residing in 
remote sections, where the distance is too great to build lines to 
connect with the exchange, are supplied with service by building 
lines to the nearest long-distance toll station, where connection is 
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made with the toll station, without cost other than the 
charges. . 
BIRMINGHAM, ALA.—A contract has been made between the 
Southern Bell Telephone and Telegraph Company and the Southern 
Iron and Steel Company for the installation of a special leased 
telephone talking circuit between the offices of the Steel Company, 
in the Brown-Marx Building, Birmingham, and its plant at Alabama 
City, which obviates the necessity of a call going through the 
long distance telephone exchange. It is thought that the installa- 
tion of this system may prove to be an epoch in the history of 
long-distance telephone operation. Under this contract the South- 
ern Bell Telephone Company takes one of its through circuits 
between Birmingham and Gadsden and terminates it directly into 
its test panels at Gadsden and Birmingham. A special loop is 
then run from this test panel, which terminates in the private 
branch exchanges of the Steel Company’s plant and general offices. 
It is believed that under this plan the most satisfactory long-dis- 
tance transmission ever known will be accomplished J 


ELECTRICAL SECURITIES. 

The most notable development of the stock market during the 
past week has been the growing ease of money at all the financial 
centers. In New York there was a notable reduction in the rates 
for time loans and mercantile paper, and last Saturday’s statement 
of the banking institutions there showed their position is steadily 
strengthening. Stocks were in general dull, and showed but little 
changes, but there was a considerably increased demand for bonds. 

It is expected that when the January 1 disbursements for 
interest and dividends shall be completed and the money gets 
back into its normal channels there will be a period of ease which 
should stimulate the financial markets. 

At the annual meeting of the United Gas & Electric Company 
directors were re-elected 

The annual meeting of the Toledo Railways & Light Company 
will be held on January 19 

The Montreal Street Railway is negotiating for an issue of 
debenture stock early in 1911. Efforts are being made to dispose 
of the entire issue in London and Paris. 

The entire issue of $250,000 Pensacola Electric Company five- 
year-six-per-cent convertible gold coupon notes, due March 1, 1916, 
offered by Stone & Webster at ninety-seven and three-fourths, has 
been sold 


regular 
I 


DIVIDENDS 


American Telephone & Telegraph Company; quarterly divi- 


dend of two per cent, payable January 16. 
Bangor Railway & Electric Company; quarterly dividend of 
one and three-quarters per cent, payable January 1. 


Carolina Power & Light Company; regular quarterly dividend 
of one and one-half per cent on the preferred stock, payable Janu- 
ary 2 


Central & South American Telegraph Company; one and one- 


half per cent, payable January 9. 

Chicago City & Connecting Railways; common dividend of 
one per cent, and preferred dividend of two and one-quarter per 
cent, both payable January 2. 


Cumberland Telephone & Telegraph Company; quarterly divi- 
> 


dend of two per cent, payable January 2. 


Electric Storage Battery Company; preferred and common 
quarterly dividends of one per cent, payable January 3. 
Electrical Securities Company: common dividend of two per 


December 31, and preferred of one and one-quarter 


February 1 


cent, payable 
per cent, payable 

Empire District Electric Company; a subsidiary of the Cities 
Service Company, has declared a monthly dividend of three-quar- 
ters of one per cent on the preferred stock, payable January 2 to 
stock of record December 20 Monthly dividends will be paid 
hereafter to stockholders of record the twentieth of the preceding 
month 

Hudson Traction Company: semiannual dividend of three 
cent and an extra dividend of one per cent, payable January 3. 

The Kansas Gas & Electric Company; regular quarterly divi- 
dend of one and three-quarters per cent on the preferred stock, 
of record December 22. 
two and one-half per cent quar- 


per 


payable January 3 to stock 

Mexican Telegraph Company; 
payable January 16. 

Pacific Telephone & Telegraph Company; quarterly preferred 

dividend of one and one-half per cent, payable January 15. 

Water & Power Company; one per cent, payable 


terly 


Shawinigan 
January 20 

Tri-City Railway & Light Company; quarterly preferred divi- 
dend of one and one-half per cent, payable January 3. 

United Gas & Electric Company; regular semiannual dividend 
of two and one-half per cent on the preferred stock, payable Janu- 
ary 14 ; 

United States Light & Heating; 
three and one-half per cent, payable January 15. 

Westinghouse Electric & Manufacturing Company; regular 
quarterly dividend of one and three-quarters per cent on the pre- 
three and one-half per cent on account of ac- 
dividends on the same issue 


semiannual preferred dividend 


of 


stock and 
back 


ferred 
cumulated 
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CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK. 


- 
Fe Oe COTTE NT TESS _ § rs wee. 
I INU 0.n0. 5:0:0008060shereendbtscexuenececens 29 2 6 
Amalgamated Copper TGWuttshuee xine seme Laden ered aus as 621 637 
Fer ad-oaey afl a I, — Serene *78 : 73°" 
BD: SE, GP Bicaébckcscausnssecuswusedddanes eeueubes co 142% 141 

ee Rieccssbvnceneetrkateséewenetéekaceeanand 753 ae 
Gemeral BBectFic .....cccccccccees loved oss 0ensecebes evteabwns 154 ‘ 155 Z 
Interborough-Metropolitan common ............ee-eceecccece 19% +51 
Interborough-Metropolitan preferred ........................ _ 55% 
ERD CUE EENOONEOD 60:06 01906050600600006ecesbnbnsecscncece 123 23° 
Mackay Companies (Postal Telegraph and Cables) common. 90% 89 

Mackay Companies (Postal Telegraph and Cables) preferred 745% 741 
I DD. ctncpesennentecsibesehuntauenseuaced ayes 137% 138 
Metropolitan Street Railway............cccccccscccvecsess ..*18 #18 

New York & New Jersey Telephone...................ccc05. 103 103 

NE NN ME a bie can ctenn sue ceviretdyenndineduucaenons 43% 44 

Sy Mis Se GOs 0000060868 6650ng owes eddbevenss seeceednets 72% 72% 
i i ss ceeuns ianeskscenrnudecionsenvdeadewabin 11656 1161 
DEE caddatcneeddesweveunesdnbiwsnindessaesdabuaee 72% 723; 
SE DED b vk cco neecctcnececcgeeeenesecbdesbecece 6614 661, 
WE DOUINOEE se rscceceddcceccintoneeiscidpecnaends 115 113 

*Last price quoted. 
BOSTON. 

: Dec. 26. Dec. 19. 
TO TOs GS EG 6 60 hb ck crececéesereeievenseoeeesiecensas 142 147% 
BEEEDO EOC, TRMERREING, cccccccccccsevescsveccesscvcscvesec 280 281 
wpe ene ace naan g MEO ECT TEE CC Pte 154 155 
Massachusetts Blectric COMMOMN.........ccccercccccccccccecs 18 18 
Massachusetts Blectric preferred..........ccccccccccsecscccs 85 85 
ry es Ca cos cones 6006066 800s5RNS EN es eewes 137% 138 
rh. Be. 8S OO a ee ere 17 16 
ee ee Gt ee, LG. cnccS escechewendurdsedwetkucae 90% 86 

PHILADELPHIA. 

Dec. 26. Dec. 19. 
Se: Se i. che eabeibey ohbbeeseenkcb bik eeeeaua 42% 42% 
Oeres COGN CF AORGTIER i. oo ccc ccccceecesscessccseccssose 115% 115% 
Electric Storage Battery common (ex. dividend)............. 47% 49 
Electric Storage Battery preferred (ex. dividend).......... 47% 49 
ER Ere ere rene reno reer a 16% 15% 
EEO EERE OLE 18% 18%, 
eh Ce. bie. cone vebeheiedis ones eed endhansanese 4 82 
SE NEED abs ceccnnensdsceseushieesecctheendeeeseecnnes 42% 43% 

CHICAGO. 

Dec. 26. Dec. 19 
Co Be rr er ere 92 90 
ee Cr is. a canceavedesveeneectce oucdbacdes 2414 23 
nn iu one. coeuaetetedeseeeenetinnebnen ewes 4 
ES RS edie nae ad dike ophumieeedh eeeeeeeuulenne 122% 122 
COE ME . ccc ccccnndeceectedeeescoecneeceseese 114 115 
REOCPODGTICNE TOURER GUURMROM. occ ccccccccecenccceceecevcece 21 20 
Metropolitan Elevated preferred...........cccccccccscscccces 65 65 
i See Mi, oo) cenkcenes-oncnndOeteeewousweeaed 116 120 
Sees Gr ico nhnctscnkesbnkewinsenessicecsees 115 118 


PERSONAL MENTION. 

J. K. MAHAFFEY, formerly assistant secretary of the Jandus 
Electric Company, has accepted the position of sales manager of the 
Union Metal Manufacturing Company of Cleveland, O. 

GUS SACHS, of Dallas, Tex., has been appointed sales agent 
of the Century Electric Company for the state of Texas. Mr. 
Sachs is very well known in the territory of which he is to take 
charge. 

BARRY 
engineer of the 
given charge of the 
doka project. 

WILLIAM C SPARKS, 


assistant to the chief electrical 
Reclamation Service, has _ been 
pumping division of the Mini- 


DIBBLE, recently 
United States 
power and 


for nine years chief engineer for the 
Indiana Union Traction Company, of Anderson, Ind., has suc 
ceeded Chester P. Wilson as general manager of the Rockford 
& Interurban Company, with headquarters at Rockford, III. 

THOMAS E. MITTEN, president of the Chicago City Rail 
way Company, is to take charge of the business of the Philadelphia 
Traction Company and will place it on a sound financial footing 
within five years. Mr. Mitten will not leave Chicago, nor will! he 
give up his present position with the City Railway Company. 

FRANK L. SESSIONS, who for the past ten years has been 
chief engineer of the mining department of the Jeffrey Manufactur- 
ing Company, of Columbus, O., has opened offices in that city as 
consulting mechanical and electrical engineer. Previous to his con- 
nection with the Jeffrey Manufacturing Company, Mr. Sessions was 
associated with the engineering departments of the Siemens & 
Halske Electric Company and the Fert Wayne Electric Company 
He is a graduate of Worcester Polytechnic Institute, an associate 
member of the American Institute of Electrical Engineers and a 
member of the American Society of Mechanical Engineers. 


OBITUARY. 

E. N. DICKSON, formerly of the 
and president of the Dickson Malleable 
suddenly at Milwaukee a few days ago. 

WILLIAM F. BUTLER, a veteran telegrapher and widely 
known to keymen, is dead at his home in Rochester, N. Y., aged 
fifty-four years. He was one of the first operators in Rochester 
to learn the various codes. 

HEINRICH HERAEUS, the well-known refiner of platinum and 
manufacturers of materials for electric furnaces, fused-quartz ware 
and other apparatus for electric laboratories, died in Berlin on 
November 2, in his fiftieth year. 


Allis-Chalmers Company 
Iron Company, died very 
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LEGAL NOTES. 


DUTY WHERE WIRES CROSS STREETS ON WHICH 
BUILDINGS MAY BE MOVED.—It is the duty of an electric light 
and power company, having wires charged with a high voltage 
of electricity, suspended upon poles across a street in a city, 
upon which street the moving of a building of greater height than 
the wires is reasonably to be anticipated, to insulate the wires at 
such crossings, or to take such other precautions as are necessary 
to protect any person who is liable to be upon such building and 
to be brought in contact with such wires.—Supreme Court of 
Kansas in Winegarner vs. Edison Light & Power Company, 109 
Pac. 778. 

RIGHT TO SUMMARILY REMOVE OFFENDING WIRES.— 
The foreman of an electric light company, who finds his em- 
ployer’s property made unsafe or inconvenient by a dangling bit 
of wire resting upon it, is not required, first, to discover the own- 
ership of the offending wire, and, second, either by legal pro- 
ceedings or even by preliminary notice, to require that owner 
when discovered to remove his property. Nor can a telephone 
company be permitted to drop a live and broken wire upon a 
neighboring electric light pole, and then treat as a mere volun- 
teer the electric light company’s foreman, who removes the wire 
in order to make safe the place where his subordinates must work. 

United States Circuit Court of Appeals, first circuit, in New 
England Telephone & Telegraph Company vs. Moore, 179 Fed 364. 


NO IMPLIED WARRANTY OF TELEPHONES.—A sale by a 
manufacturer of a certain kind of telephones, made in the usual 
eourse of business for the general trade, does not carry with it an 
implied warranty that the telephones will meet the purposes and 
expectations of the buyer. And where a sale was made of tele- 
phones on sixty days’ approval, in which the buyer was given 
the right to return them if at the end of that time they failed 
to give efficient service, but that if they proved efficient the buyer 
would accept and pay for them at a stipulated price, the retention 
and use- of the telephones for more than a year without complaint, 
where no return or offer to return them was ever made, justified 
a recovery by the seller of the contract price of the telephones.— 
Supreme Court of Kansas in American Electric Telephone Com- 
pany vs. Emporia Telephone Company, 109 Pac. 780. 

ELECTRIC HEADLIGHTS REQUIRED.—The Supreme Court 
of Georgia has handed down an opinion in regard to the constitu- 
tionality of the Georgia law requiring the use cf electric head- 
lights by all locomotives. The opinion of the court was in answer 
to questions from the Court of Appeals on the correct interpreta- 
tion of the law, the questions of the lower court being the outcome 
of litigation in the case of the County of Richmond vs. the Atlantic 
Coast Line, in which the corporation had been fined $250 for not 
using the specified light on one of its locomotives. The contention 
of the Railroad Company was that the law was unconstitutional. 
The higher court held that the law was without flaw, thereby sus- 
taining the lower court. The law in question makes it a misde- 
meanor for any railroad, excepting mill, log and tram railroads, to 
operate its locomotive engines without a headlight which shall 
consume not less than 300 watts at the arc, and the reflector of 
which shall not be less than twenty-three inches in diameter. I. 


CONSTRUCTION OF TELEPHONE LINES ON RAILROAD 
RIGHTS OF WAY.—The legislature has the power to authorize a 
telephone corporation to construct its lines upon the right of way 
of a railroad corporation. But the location of a telephone line upon 
a railroad right of way is a taking of it, and imposes a burden upon 
it for which the owner of the fee and the owner of the easement 
of the right of way are entitled to compensation; and the legisla- 
ture cannot constitutionally authorize such a location, unless it 
makes provision for that just compensation which the constitution 
secures when private property is taken for public uses. Moreover, 
the right of a telephone company to construct its lines upon the 
right of way of a railroad company is not to be presumed from a 
grant of a general power of eminent domain. Such a right exists 
only when granted expressly or by necessary implication.—Su- 
preme Judicial Court of Maine in Canadian Pacific Railway Com- 
pany vs. Moosehead Telephone Company, 76 Atl., 885. 

A PENDING WATERPOWER DECISION.—A case of great im- 
portance to the State was argued recently by the Court of Appeals 
by Attorney General O’Malley. It was that of the Fulton Light, 
Heat & Power Company, of Fulton, N. Y., some of whose property 
Was appropriated at Fulton on the Oswego River in the construc- 
tion of the Barge Canal. Upon the trial the Court of Claims held 
that the claimant’s title extended to the bed of the stream instead 
of the bank of the river, and that it was entitled to an award for 
water rights. The amount awarded by the Court of Claims was 
$356,000, from which award the State took the case to the Court of 
Appeals. Attorney General O’Malley claimed that the trial court 
erred in holding that the Oswego River was not a navigable river, 
and the State also contended that the mere fact that navigation 
was interrupted at Fulton did not affect the navigable character of 
the river, citing the decision that held that the Niagara River was 
navigable notwithstanding the impossibility of navigation created 
by the falls. Mr. O’Malley urged the importance of an early and 
broad decision covering a number of questions regarding privileges 
so that the same might be a guide to State officials. ; 
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ELECTRIC RAILROAD MAY PARALLEL STEAM RAILROAD. 
—An interurban electric railroad has a right to parallel a steam 
railroad and operate its high-voltage wires, even though they in- 
terfere with and render useless the telegraph or telephone system 
of the steam road, is the gist of a decision rendered by the In- 
diana Appellate Court in the case of the Lake Shore & Michigan 
Southern Railway Company against the Lake Shore & South Bend 
Electric Railway Company, on appeal from the Elkhart Circuit 
Court. The former, a steam line company, charged in its com- 
plaint that the defendant electric line company’s road paralleled 
its road from South Bend to Gary and that the current from the 
high-tension wires greatly interfered with the transmission of mes- 
sages over the telegraph lines of the plaintiff and sought an in- 
junction to restrain the further operation of the three-phase elec- 
tric line until it had installed devices for neutralizing the inductive 
current from its high-voltage wires. In the trial court the attor- 
neys for the steam line based its right of relief upon an early de- 
cision holding that “one who for his own purpose brings upon his 
land and conducts and keeps thereon something likely to do mis- 
chief if it escapes, is prima facie answerable for all the damages 
which are the natural consequence of its escape.” Priority of right 
was also pleaded, but the trial court denied the injunction for three 
reasons: The defendants are making lawful use of the franchise 
conferred by statute, and that such act cannot be considered a 
nuisance in itself; in the exercise of such franchise no negligence 
had been shown and no wanton or unnecessary disregard of the 
rights of the complainant: the damages occasioned are not the 
direct consequence of the construction of the defendant's road, 
but are incidental, resulting from its operation and not recovera- 
ble. In affirming the action of the trial court Judge Myers of the 
Appellate Court held that in the absence of any charge or show- 
ing of negligence on the part of the defendant, an interurban road 
can not be enjoined from using high-tension electric power in the 
operation of its cars on the right of way belonging to it. In the 
absence of physical injury to the plaintiff's property, the mere in- 
terference, by induction. of the use which the plaintiff desired to 
make of such property does not constitute a wrong even though the 
defendant threatens to extend his service to the point of entirely 
destroying the value of the plaintiff's telegraph lines. Ss. 


NEW PUBLICATIONS. 

ARGENTINE CENTENNIAL EXPOSITION.—The official cata- 
log of the International Exposition held at Buenos Ayres from May 
to November, 1910, to celebrate the centennial of the independence 
of the Argentine Republic, has come to hand. This contains a full 
list of the exhibitors at the exposition, and this list is conspicu- 
ous by the absence of all but a very few American manufacturers. 


BULLETINS FROM CANADA DEPARTMENT OF MINES.— 
The Department of Mines of Canada has published two bulletins 
on the mineral resources of that country. One of these, dealing 
with the productfon of iron and steel especially, mentions the satis- 
factory and steady growth of the steel and iron industry. The 
other, on coal and coke, makes note of an aggregate decrease in 
production of about three and one-half per cent. 

ANNUAL REPORTS OF PUBLIC-SERVICE COMMISSIONS.— 
Reports have recently been issued by the Railroad and Warehouse 
Commission of Minnesota, the Railroad Commission of Georgia, the 
Pennsylvania State Railroad Commission, the Michigan Railroad 
Commission, and the Railroad Commission of Washington. The 
first four of these are for the year 1909, and contain a complete 
summary of the cases which have been brought up for settlement by 
the respective commissions. These deal largely with the steam 
railroads, but also include a number pertaining to electric railways. 
The complaints are concerned very largely with rates and a 
number of the decisions are in cases of this kind. The Michigan 
report consists largely of statistics and reports of the railways 
themselves. These include statistics of the interurban railways. 
The Georgia Commission has supervision of public-service compa- 
nies of all kinds, including electric lighting and power plants. The 
report of the Railroad Commission of Washington covers the 
period from January 1 to November 1, 1910. The previous reports 
of this Commission have been largely of a preliminary character, 
but the present report contains a number of decisions in railroad 
cases, including both steam and electric railways. 


PROPOSALS. 


POST OFFICE, BOWLING GREEN, KY.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids 


until January 21, for the construction (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring) of the 


United States post office and court house ai Bowling Green, Ken- 
tucky, in accordance with the drawings and specifications, copies 
of which may be had from the custodian of site at Bowling Green, 
Kentucky, or at the Supervising Architect’s office. 

POST OFFICE, INDEPENDENCE, KANS.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids 
until January 26 for the construction, complete (including plumb- 
ing, gas piping, heating apparatus, and electric conduits and wir- 
ing), of the United States post office at Independence, Kans., in ac- 
cordance with drawings and specifications, copies of which may be 
obtained from the custodian of site at Independence Kans., or the 
Supervising Architect’s office. 





INDUSTRIAL ITEMS. 


H. W. JOHNS-MANVILLE COMPANY, Cleveland, O., sets 
forth some valuable points about packing in the December issue 
of The J. M. Packing Expert 


THE NEW YORK & OHIO COMPANY, Warren, O., has issued 
its latest price list of Packard lamps. Full lines of Packard 
and Warren carbon, Mazda, tantalum and Gem are included in the 
list 

BRYAN-MARSH COMPANY, and Central Falls, 


Chicago, IIl., 


R. L, is putting a new label on its Class B carbon incandescent 
lamps. The label consists of a crown in red, with the company 


name appearing inside 

THE MONARCH ELECTRICAL & WIRE COMPANY, Chicago, 
Ill., announces that on January 1, its offices will be moved from 
the present location at 110 South Clinton Street, to the corner of 
Adams and Desplaines Streets. 

THE GENERAL VEHICLE COMPANY, New York, N. Y., has 
closed, through its western office, an order for two 2,000-pound, 
two two-ton and two three-and-one-half-ton chasses for use in the 
service of Marshall Field & Company, Chicago. 

THE ILG ELECTRIC VENTILATING COMPANY, Chicago, has 
mailed to the trade the third edition of a booklet regarding modern 
ventilating apparatus. The Company is also sending out Bulletin 
No. 29 on direct and alternating-current fans and blowers. 

THE LEEDS & NORTHRUP COMPANY, Philadelphia, Pa., is 
distributing literature pertaining to its line of electrical measuring 
instruments. A paper by Edwin F. Northrup on “The Comparison of 
Galvanometers and a New Type of Flat-Coil Galvanometer” is in- 
cluded 

THE GENERAL INCANDESCENT LAMP COMPANY, Cleve- 
land, O., has distributed folders under the title of “High-Efficiency 
incandescent Lamps.” Treated-carbon and metallized-carbon lamps 
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are cataloged and illustrated and the reasons for using high-effi- 
ciency rather than low-efficiency carbon lamps are summarized. 

THE NATIONAL ACME MANUFACTURING COMPANY, Cleve. 
land, O., has mailed, to those interested, samples in the form of a 
small piece of brass work turned out on a screw machine in a single 
operation. An illustration showing the appearance of the Acme 
automatic multiple screw machine is sent in the same inclosure. 

THE PHOENIX GLASS COMPANY, New York, N. Y., lists 
and illustrates its line of illuminating glassware in a recently 
published catalog. The decorative forms of bowls, balls, shower 
electric globes, and other shades incorporate a number of original 
designs. The catalog is extremely well bound and printed and 
contains many illustrations, which give an excellent idea of the 
beauty of the Company’s designs. 

THE WESTINGHOUSE MACHINE COMPANY has received an 
order from the Suburban Gas & Electric Company of Pottstown. 
Pa., for one 625-kilowatt high-pressure turbine operating between 
150 pounds steam pressure and 28 inches vacuum. The Westing 
house Electric & Manufacturing Company will furnish a 2,300-volt 
three-phase, sixty-cycle alternating-current generator. 


DATES AHEAD. 


Coliseum, Chicago, IIl., January 7-21. 
Annual meeting, Indianapolis 


Chicago Electric Show. 
Indiana Engineering Society. 
Ind., January 12, 13 and 14. 
Electrical Contractors’ Association of New York State. 
meeting, Albany, N. Y., January 16. 
Wisconsin Electrical Association. 
kee, Wis., January 18-19. 
Minneapolis Electrical Show. 
February 4. 
Philadelphia Electric Show. 
Iowa Electrical Association. 
April 19, 20 and 21 


Annual 
Annual convention, Milwau 
Minneapolis, Minn., January 26 


Philadelphia, Pa. February 13-27 
Annual meeting, Davenport, Iowa 


RECORD OF ELECTRICAL PATENTS. 





Issued (United States Patent Office) December 20, 1910. 


ELECTRICAL ILLUMINATING SIGN. William Warren 
Arnold, Hamilton, Ohio. Filed August 10, 1909. A changeable 
letter sign has a terminal clip for each lamp and electromag- 
netically operated contactors. 


STS.S28 


978,841. COMBINED ELECTRIC CONNECTION PLUG AND SOC- 
KET AND SWITCH. William W. Buckton, London, England. 
Filed June 1, 1908. The socket part has two contacts that 


engage two contacts on the plug part when revolved. 


978,849. CIRCUIT-CLOSER. Henry B. Collier, Prairie Grove, Ark. 
Filed September 15, 1909 The device is connected to the 
pintle of a door hinge so that when the door is opened it 


closes an alarm circuit. 

978,864. HARMONIC PARTY-LINE TELEPHON E-RINGER. 
Charles J. Erickson, Chicago, Ill., assignor to First Trust and 
Savings Bank, trustee, Chicago, Ill. Filed August 11, 1906. 
\ spring carries the striker so that it can vibrate between two 
bells under the control of an electromagnet. 

978,879. ELECTRIC-CIRCUIT CHANGING MECHANISM. Frank 
B. Hall, Wheeling, W. Va. Filed June 30, 1909. A rotary in- 
dicating switch. 

978,882. CIRCUIT-BREAKER. Ford W. Harris, Wilkinsburg, Pa., 
assignor to Westinghouse Electric & Manufacturing Company. 
Filed December, 14, 1908. Has a laminated contact bridge in 
front of the board and the control coil in the back. 


978,884. AMUSEMENT DEVICE. Harry Hertzberg and Maurice 
J. Wohl, New York, N. Y. Filed October 30, 1909. A toy car 
is equipped with electric motors so as to run on irregular 


tracks the two rails of which are connected to opposite sides 
of the circuit. 

978,888. APPARATUS FOR 
LYTIC PRODUCTION OF SODIUM. 
oble, France, assignor to Société 
France, and Paul Léon Hulin, Grenoble, Isére, France. Filed 
April 4, 1910. Consists of a circular anode formed by two 
electrically connected concentric cylinders and a cathode dis- 
posed between the two cylinders. 

978,909. COMPOSITE TELEPHONE AND TELEGRAPH SYSTEM. 
Oscar M. Leich, Genoa, Ill., assignor to Cracraft-Leich Electric 
Company, Genoa, Il Filed June 19, 1908. Condensers are 
bridged around the telegraph operating keys so as to form by- 
paths for the telephone currents while the keys are in use. 

978,910. MOUTH-ILLUMINATOR. Theodore G. Lewis, Buffalo, N. 
Y., assignor to Buffalo Dental Manufacturing Company, Buffalo, 
N. ¥. Filed June 30, 1910. Consists of an electric lamp, a 
lens, a hood, an oscillating shutter with differently sized open- 
ings and an aperture in the bracket between the lens and lamp. 

978,923. AUTOMATIC ELECTRIC-PUMP CONTROL. Thomas F. 
Mulligan, Fort Wayne, Ind., assignor to S. F. Bowser & Com 


OUT THE ELECTRO- 
Paul Léon Hulin, Gren- 
d’Electro-Chimie, Paris, 


CARRYING 





pany, Fort Wayne, Ind. Filed April 27, 1910. An automatic 
valve for measuring the discharge of the pumps Is connected 
to the motor starter. 

978,933. SNAP-SWITCH HANDLE ATTACHMENT. Johann G 
Peterson, Hartford, Conn., assignor to Arrow Electric Company, 
Hartford, Conn. Filed September 3, 1910. Combined with the 
cap and handle of a rotary switch, is a washer with spring 
fingers rotatable with the handle, and a washer with ratchet 
teeth held from rotation by the cap. 

978,934. PROCESS FOR CONTINUOUS ELECTROLYSIS OF 
AQUEOUS SOLUTIONS. Albert Pietzsch, Triberg, Germany, 
and Ewald Steinbuch, Monthey, Switzerland, assignors to So- 
ciety of Chemical Industry in Basle, Switzerland. Filed Novem 
ber 17, 1909. The liquid is caused to flow continuously past 
the anode to the cathode and through a supply of the solid 
salt to be electrolyzed. 

978,941. COMBINED CLEAT AND ROSETTE. Frank Schimpf, St. 
Louis, Mo. Filed June 24, 1910. The lower half of the cleat 
has a central integral boss with a diagonal hole through it for 
receiving the branch circuit. 


978,942. RECORDING-COMPASS. Edwin Schuette and Nicholas 
Dedrick, Manitowac, Wis.; said Dedrick assignor to said 
Schuette. Filed June 22, 1908. A contact arm moves with the 


compass needle over a series of contacts corresponding to 
similar contacts in a distant indicating instrument, whose in- 
dex reproduces the compass movements. 

978,951. PARTY-LINE TELEPHONE. Cyril A. Soans and Albert 
H. Graves, Chicago, Ill., assignors to Homer Roberts Telephone 
Company. Filed March 4, 1907. Each party has a selecting 
relay governing its connection to the line. 

978,953. TROLLEY-RETRACTOR. Lucean B. Stanley, Collinwood, 
Ohio. Filed March 19, 1909. Release of the trolley against the 
wire causes a toggle to collapse and thus to withdraw the pole. 

978,958. TELEPHONE DESK-SET APPARATUS AND CIRCUIT. 
Burton W. Sweet, Cleveland, Ohio, assignor to Century Tele- 
phone Construction Company, Buffalo, N. Y. Filed April 27, 
1906. All of the mechanism, including an induction coil, is 
inclosed within the tubular upright of the stand. 

978,959. LIGHTNING-ARRESTER. Percy H. Thomas, Montclair, 
N. J., assignor to Cooper Hewitt Electric Company, New York, 
N. Y. Filed June 7, 1905. Includes mercury-vapor tubes in the 
path between the air gaps and ground. 

978,978. CONNECTION FOR STORAGE BATTERIES AND THE 
LIKE. Leonard H. Worne, Philadelphia, Pa. Filed December 
15, 1906. Relates to the securing of the conductor to the lug. 

978,980. FLUSH CURLING-IRON HEATER. James I. Ayer, Cam- 
bridge, and Horace B. Gale, Natick, Mass., assignors to Sim- 
plex Electric Heating Company Cambridge, Mass. Filed June 
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8, 1910. Is arranged in the form of a wall receptacle with a 
movable gate normally closing the opening. 

978,983. HIGH AND LOW WATER ALARM. Charles Brent, Bran- 
don, Manitoba, Canada. Filed January 2, 1907. Both water 
levels are provided with contacts which are closed to ring an 
alarm. 

978.992. ELECTROMAGNET. Bert G. Dunham, Rochester, N. Y., 
assignor to American Automatic Telephone Company, Roches- 
ter, N. Y. Filed June 4, 1906. Has an armature resting against 
and supported on the upper surface of the pole piece, and a 
spring holding the armature seated therein while permitting 
the pivotal movement of the latter. 

978,999. RELAY. Hugo Gernsback, New York, N. Y. Filed March 
14, 1910. An adjustable telegraph relay. 

979,003. COMBINED GENERATING AND STARTING APPARA- 
TUS FOR GAS-ENGINES. John Allen Heany, York, Pa. Filed 
November 26, 1909. A storage battery is arranged to operate 
a motor geared: to the engine shaft for starting the latter and 
then to supply the ignition. 

979,011. SWITCH-BOX STRUCTURE. Abram D. Levy, Cleveland, 
Ohio. Filed April 22, 1910. A number of independent switch 
boxes are so constructed that they may be secured together in 
a gang. 

979,012. TELEPHONE-REPEATER. Charles D. Lindridge, Provi- 
dence, R. I. Filed February 10, 1909. The repeater includes a 
local circuit, translating devices, a plurality of negative re- 
sistance elements and a source of direct current connected 
together in the loal circuit, a plurality of non-inductive re- 
sistances, and means for substituting one or more of the non- 
inductive resistances for one or more of the negative resistance 
elements. 

















the trolley wire and extending below it makes contact with the 
trolley pole of a car at the time of passing. 


979,128. MACHINE FOR THE PRODUCTION OF JACQUARD- 
CARDS. Ramén Turné Carbonell, Barcelona, Spain. Filed 
March 13, 1909. Electromagnets are employed to operate a 
series of card punches. 

979,148. CONTROLLING DEVICE FOR ELECTRICAL APPARA- 
TUS. Elie F. G. H. Faure, Erie, Pa., assignor to Burke Elec- 
tric Company. Filed January 31, 1910. A movable switch ele- 
ment is placed in the handle of portable electrically driven 
devices such as drills, etc. Means are provided so that arcs 
formed at the switch points will be blown out by the field of 
the motor. 

979,144. TRANSMISSION AND RECEIPT OF ELECTRICAL EN- 
ERGY. Reginald A. Fessenden, Brant Rock, Mass. Filed 
October 31, 1907. The system for the transmission of elec- 
trical energy by means of electromagnetic waves includes a 
receiver and means for diverting and using in the receiver, 
the energy of the surface currents produced by the waves. 

979,145. ELECTRICAL SIGNALING. Reginald A. Fessenden, 
Brant Rock, Mass. Filed December 23, 1907. A galvanometer 
of which the movable part is a string in vacuo is arranged 
with a bolometer so that the movement of the galvanometer 
determines the amount of radiant heat falling on the bolometer. 





978,909.—COMBINED TELEPHONE AND 979,094.—MOTOR 
TELEGRAPH SYSTEM. 
979,015. RAIL-JOINT. Louis P. Locke, Victor, N. Y. Filed May 


24, 1909. An insulated joint. 

979,050. ELECTRIC SWITCH. John A. Ward, Spokane, Wash. 
Filed August 21, 1909. A covered knife switch. 

979,060. SINUSOIDAL-WAVE-CURRENT APPARATUS. Fred Ced- 
ergren, Hammond, Ind., assignor of one-half to Frank S. Betz, 
Hammond, Ind. Filed October 7, 1907. A medical electrical 
machine is so constructed that the patient under treatment 
receives an alternating current or direct current through his 
body at the will of the physician. 

979,064. ELECTRICAL ELEMENT. Axel Theodor Konstantin 
Estelle and Karl Wilhelm Henrik Evers, Filseryd, Sweden, as- 
signors to Nya Ackumulator Aktiebolaget Jungner, Fliseryd, 
Sweden. Filed May 12, 1909. Metallic iron and metallic cad- 
mium are mixed together in a finely divided state in such 
proportions that the discharge of iron takes place without the 
formation of ferric compounds. 

979,078. ELECTRIC-MOTOR CONTROL. Harry Ward Leonard, 
Bronxville, N. Y. Filed April 24, 1903. Renewed August 16, 
1904. Four dynamo-electric machines, each having a separately 
excited field, are combined, an electric motor connected to 
them, and means are provided for connecting the armatures 
of the four dynamos in mutiple, in multiple-series, and in series 
with each other for the purpose of varying the speed and torque 
of the electric motor. 

979,081. SIGNALING SYSTEM. Carl P. Nachod, Philadelphia, Pa. 
Original application filed October 13, 1908. Divided and this 
application filed March 2, 1910. The signaling apparatus is 
arranged to operate on the great variations of voltage which 
are found in the supply and return conductors of an electric 
railway system. 

979,094. ELECTRIC MOTOR AND CONTROLLING SYSTEM. 
Frank B. Rae, Detroit, Mich., assignor to Rae Electric Company. 
Filed June 25, 1907. A series motor has its field windings 
divided into a number of parts, each part containing a re- 
sistance which may be cut out by a starting switch. The start- 
ing current is thus kept down to a predetermined value. 

979,116. TROLLEY CIRCUIT CONNECTION. Charles W. Whaley, 
Indianapolis, Ind. Filed July 29, 1909. A bracket mounted on 








CONTROLLER 979,003.—COMBINED STARTING AND IGNI 
TION OUTFIT. 
979,153. ELECTRIC-BATTERY CELL. Julius H. Gugler, Milwau- 


kee, Wis. Filed June 21, 1909. The cell has a cup with a non- 
porous lower portion and a porous upper portion. A battery- 
element forms a variable displacing means within the cup, and 
means are provided for raising the battery-element a distance 
sufficient to bring the level of the liquid therein below the por- 
ous portion of the cup. 

979,154. COMBINED PRIMARY AND SECONDARY BATTERY 
SYSTEM. Julius H. Gugler, Milwaukee, Wis. Filed November 
6, 1909. A primary and secondary battery and a service circuit 
are connected together at one pole and a switch is provided for 
connection of the other poles of the three elements. A re 
sistance connects the last-named poles of the two batteries. 

979,155. COMBINED PRIMARY AND SECONDARY BATTERY 
SYSTEM. Julius H. Gugler, Milwaukee, Wis. Filed November 
26, 1909. A combined primary and secondary battery-system 
comprise, in combination, a secondary battery divided into 
equal halves, a primary battery having a potential proper to 
charge one of these halves, a service-circuit connected in series 
with the secondary battery, a change-over-switch adapted to 
connect each half of the secondary battery alternately in 
circuit with the primary battery, and a device operated by the 
difference in potential of the two halves of the secondary bat 
tery for shifting the switch. 

979,164. ELECTROPNEUMATIC TOOL. John Ten Eyck Hillhouse, 
New York, N. Y. Filed July 25, 1908. A number of electro- 
magnets are enclosed in a casing, and circuits are arranged 
to effect the energization of the magnets to cause adjacent 
magnets to be moved toward and from each other to thereby 
cause a difference of air pressure within the casing. A piston 
within the casing is arranged to be actuated by this air pres- 
sure. 

979,209. SCENE-SHIFTING APPARATUS. Frederick William 
Scott, London, England. Filed April 19, 1909. Two parallel 
shafts carrying a series of hoisting drums are so fixed as to 
permit of operation in either direction. Electromagnets con 
trol the connection of the drums to either shaft. 

979,242. SPARK-PLUG. James C. Anderson, Washington, D. C. 
Filed September 23, 1909. The two electrodes are arranged 
in a funnel-shaped extension of the casing. 
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MOTOR-CONTROLLER. Gustavus A. Bauer, Chicago, IIl. 


Filed November 19, 1908 A controlling device for internal 
combustion engines comprises electromechanical means for 


varying the point in the stroke of the piston at which the 
spark in the cylinder of the engine is formed, and two devices 
for controlling said means, one responsive to the speed of the 
engine and the other responsive to its load. 


79,256. TIME LIMIT DEVICE FOR ELECTRIC SWITCHES. 
George A. Burnham, Saugus, Mass., assignor to S. B. Condit, 
M1 Boston, Mass Filed February 3, 1910 An overload-cur- 
rent relay is connected to an electric motor driving a flyball 
governor which closes the switch-controlling circuit when the 
load and potential at the relay and therefore the speed of the 
motor exceeds a definite limit 


DEVICE Lee de Forest, 


75. OSCILLATION-RESPONSIVE 


New York, assignor to De Forest Radio Telephone Company 
Filed February 2 905 \ wireless receiving apparatus has 
two electrodes by a dielectric in the antenna circuit and also 
the local circuit Heating of the dielectric, as by a flame, 
changes its conductivit 

76. SPACE TELEGRAPHY. Lee de Forest, New York, N. Y., 
issignor to De Forest Radio Telephone Company Filed January 
29, 1907 \ circuit containing an inductance, a condenser and 
i pair of are electrodes has the latter connected to a generator 
vhose voltage amplitude variation with time is practically 
nero during the reater part of half cycle 

2 HIGH-FREQUENCY ELECTRICAL-OSCILLATION GEN- 
ERATOR. Lee de Forest, New York, N. Y. Filed February 8, 


oscillation circuit comprises a capacity, 





1908. A high-frequency 
in inductance and a non-conductor coated with an oxide of the 
zirconium group, this being associated with a circuit bridged 
across the terminals of the energy source and the capacity. 
291 ELECTRIC SAD-IRON Arthur H. Happe, Detroit, Mich.., 
assignor of one-half to Samuel C. Mumford, Detroit, Mich 
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396 RECTIFIERS FOR THREE-WIRE SYSTEMS 
Filed June 30, 1910. Contains a number of independently re- 


units 

CUT-OUT. Philip H. Harner, Dooms, Va. 
Filed April 23, 1910. Consists of a stationary base plate carry- 
ing three contacts, the middle one connected to ground, and 
a hinged cover plate with registering contacts 
TROLLEY-WHEEL GUARD. Eugene E. Kelley, Greens- 
burg, Pa. Filed June 7, 1910. A guard frame is mounted around 
the trolley wheel and carries guard wheels and swivelling guard 
arms 


movable heating 
TELEPHONE 


MAGNETO-IGNITION DEVICE FOR USE IN CONNEC- 
TION WITH INTERNAL-COMBUSTION ENGINES. William 
Mulholland, Belfast, Ireland Filed November 11, 1909. Re- 
to the construction of the armature spindle and gears 
magneto 
63. ELECTRICAL 
CASH-REGISTERS 


lates 
rator 
ANNOUNCING ATTACHMENT FOR 
Thomas J. Sullivan, New York, N. Y. 
Filed December 30, 1907. Comprises a motor and key-controlled 
electromagnets rning the connection of electrodes on the 
armature shaft to a series of iamp signals 
ELECTRIC SWITCH. George Sweetser, London, Eng- 
land Filed November 30, 1909. Comprises an electric ther 
mal expansion device, a bowed contact plant and a forked lever 
oscillated by the expansion device having its forked end strad- 
dling the plate so as to snap the same, and contacts carried by 
the forked lever 
75. METHOD OF FORMING COILS FOR ARMATURE-WIND- 


or a gene 


Rove 


INGS James Burke, Erie Pa., assignor to Burke Electric 
Company Filed December 29, 1906. Consists in forming a 
flat coil, bending the ends at approximately right angles to 


and then forming offsets in the ends. 

376 AUTOMATIC FIRE-ALARM. Leroy Cain, Caledonia, 
Mich Filed March 1, 1910. A thermostatic circuit-closer con- 
sists of two hinged contacts held apart by a fusible link against 
the 


the main portion 


tension of 
THREE-WIRE 
Percy H. Thomas, 


a spring 
SYSTEM OF ELECTRICAL DISTRIBU- 
Pittsburg, Pa., assignor to Cooper 
Hewitt Electric Company Original application filed January 
21, 1903. Divided and this application filed May 6, 1903. A 
three-wire direct-current system is connected to the secondary 
of an alternating-current transformer through four mercury 
rectifiers connected as shown in the diagram. 

ADVERTISING DEVICE. Elias Atherton Lyon, Yonkers, 


TION 
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N. Y. Filed June 2, 1906. A band carrying advertisements 
has at each end a mechanism for winding it up that is electro. 
magnetically controlled. 
PATENTS THAT HAVE EXPIRED. 
Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired December 26, 1910: 
611,328. METHOD OF ELECTRIC COMMUTATION AND FLUID 


ELECTRIC COMMUTATOR. Charles E. Emery, Brooklyn, 
mB 
511,341. CLEANING DEVICE FOR RAILWAY CONDUITS. John 


C. Love, Philadelphia, Pa. 


511,342. CONDUIT RAILWAY TROLLEY. John C. Love, Chicago, 
Ill. 
511,343. TROLLEY FOR CONDUIT RAILWAYS. John C. Love, 


Chicago, Ill. 

511,344. SUPPORT FOR ELECTRICAL CONDUCTORS. 
Love, Philadelphia, Pa 

511,345. TENSION DEVICE FOR 
John C. Love, Philadelphia, Pa 

511,346. TROLLEY-BAR CARRIER 
Philadelphia, Pa 

511,347. GOVERNOR FOR ELECTRIC MOTORS. 
Cleveland, Ohio. 

511,358. TELEPHONE. Barton Pickering, Dayton, Ohio. 

511.375. METHOD OF AND MEANS FOR COMPOUNDING DYNA 
MO-ELECTRIC MACHINES. Elihu Thomson, Swampscot 
Mass. 

511,376. ELECTRIC MEASURING 
son, Swampscott, Mass. 


Jonn C 


ELECTRIC CONDUCTORS 


FOR CARS. John C. Lov 


John Marty, Ji 


INSTRUMENT. Elihu Thom 


511,401. ELECTRIC METER. Lucien Brillie, Paris, France. 

511,434. GALVANIC BATTERY. Harry T. Johnson, New York 
ae 

511,448. ELECTRIC LOCOMOTIVE. John G. McCormick, Louis 
ville, Ky. 

511,451. ELECTRIC BELL. Augustus J. Oehring, Chicago, III. 


511,452. CONDUIT FOR ELECTRIC RAILWAYS. 
Paterson, N. J. 

511,456. TELEPHONIC INSTRUMENT. 
New South Wales. 
511,461. SAFETY DEVICE 

H. Rudd, Evanston, III. 


Henry D. Oler 
Parnell Rabbidge, Sydney 


FOR ELECTRIC CIRCUITS. Charles 


511,462. FIRE-ALARM TELEGRAPH. Charles H. Rudd, Chicago, 
Ill. 
511,464. MULTIPLE SWITCHBOARD SYSTEM FOR TELE 


PHONE-EXCHANGES. Charles E. Scribner, Chicago, III. 
511.495. ELECTRIC ARC LAMP. Reginald Belfield, London, Eng. 
511,503. ELECTRIC MEASURING APPARATUS. Theodor Bruger, 

Bockenheim, near Frankfort-on-the-Maine, Germany. 


511.512. MACHINE FOR SEPARATING MAGNETIC FROM NON- 
MAGNETIC SUBSTANCES. George G. Crosby, New York, 
_ we 

511,514. PROCESS OF AND COMPOSITION FOR THE MANU- 
FACTURE OF POROUS CUPS FOR ELECTRICAL BAT 
TERIES. Frank G. Curtis, Philadelphia, Pa. 


511,528. CURRENT-REGULATOR FOR DYNAMO-ELECTRIC MA- 
CHINES. Charles D. Haskins, Brooklyn, N. Y. 

511,524. CONVERTER SYSTEM FOR ELECTRIC 
Gustaf E. Hesse. Brooklyn, N. Y. 

511,527. AUTOMATIC ELECTRIC-LIGHT EXTINGUISHER. George 
M. Hughes, and George T. Reed, Baltimore, Md. 

511,547. ELECTRIC-WIRE COVERING. Franklin S. 
delphia, Pa. 

511,559. ELECTRICAL TRANSMISSION OF POWER. 
Tesla, New York, N. Y. 

511,560. SYSTEM OF ELECTRICAL 
Nikola Tesla, New York, N. Y. 
511,562 and 511,563. CLOTH-CUTTING 

Thyll, New York, N. Y. 


RAILWAYS. 


Randall, Phila- 
Nikola 
POWER TRANSMISSION. 


MACHINE. Arthur K. 


511,570. ROTARY ELECTRO-MAGNETIC ENGINE. Heury P. 
White, Kalamazoo, Mich. 

511,574. ELECTRIC TRANSFORMER. James J. Wood, Fort 
Wayne, Ind. 

511,589. TELEPHONE SYSTEM. Frank R. Colvin, New York, 
N. Y. 

511,611 and 511,612. INSULATOR Charles N. Hammond, Boston, 
Mass. 

511,618. ROSETTE FOR ELECTRIC LIGHTS. Charles N. Ham- 
mond, Boston. Mass. 

511,621. ELECTRIC-MOTOR APPARATUS. William A. Johnston, 


Arthur W. Browne, and John C. Davidson, Prince’s Bay, N. Y. 


511,627. ELECTRIC-RAILWAY SWITCHING MECHANISM. Charles 
J. Kintner, New York, N. Y. 

511,647. ELECTRIC GRAIN-WEIGHING SCALE. John Outcalt, 
and David De P. A. Outclat, Spotswood, N. J. 

511,682. ELECTROLYZING APPARATUS. Antoine J. O. Chal- 


andre, Paris, France. 
511,731. ELECTRIC SIGNALING 
little, Bridgeport, Conn. 
511,739. TELEPHONE SYSTEM. John J. McNally, California, Mo. 
511,742. ELECTRIC CAUTERY APPARATUS. James A. Wotten 
and Earnest A. Bostrom, Atlanta, Ga. 


APPARATUS. Thomas B. Doo- 
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KEYSTONE || vows rxrexnn 
QUALITY . 


DONE THAT FOR YOU 
Type H Type S$ 













Walpole Tape 


is always live and tacky, 
its friction is smooth and 


ee a 





it's made on a fabric 
that will never weaken. 





Keystone Quality is not merely a catch phrase. It means modern 
up-to-date construction, careful attention to all details, clean 
workmanship, unsurpassed mechanical design, accessibility of 
parts, high sensibility, interchangeable shunts, etc., etc. No 
progressive engineer can afford to be without data on our com- 
plete line of A. C. and D. C. instruments. Write for Catalog No. 14. 


KEYSTONE ELECTRICAL INSTRUMENT CO. 


Laboratory and Works: PHILADELPHIA, PA. 


Chemical Co 
te 
Sole Factors: Wa Ailass. 
Walpole Rubber Works % 4 ) 


Walpole Varnish Works 
Electric Insulation Laboratory 


Canadian Company: Walpole Rubber Co., Limited, Montreal, P. Q. 


| free from pinholes, and 


# NEW YORK BOSTON PITTSBURGH PIONEERS IN INSULATION ENGINEERING 
Hudson Terminal Building © 170 Summer Street Westinghouse Building 14-56 
TT ES 








» Easy to install 
“DIAMOND H” 







Switches Receptacles 





Examine the binding post of the switches--- 
that’s one detail. Look for the trade mark--- 








it’s your guarantee. Have you our catalogue? 






The Hart Manufacturing Company, Hartford, Conn. 


NEW YORK BOSTON CHICAGO PITTSBURG DENVER SAN FRANCISCO TORONTO LONDON, ENG. 

































BOSTON 
State Street e Rooker Atlas Building 


MICA 


For Electrical and 


Mechanical Uses |nNpjA—AMBER—DOMESTIC 
















Any Pattern, Size or Quality 






The largest and most complete stock in 
the country. Uncut sheet mica carefully 
selected to cut specified size, making a 
minimum amount of waste. Sixty-nine 
years in the business is our record. 








Samples and prices on application 












EUGENE MUNSELL & COMPANY 


NEW YORK and CHICAGO 
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Entrance Switches 


using N. E, Code Enclosed Fuses 
(approved for 250 volts) and En- 








trance Switches using Plug Fuses 
(approved for 125 volts) are all in 
the Paiste Line. We make them 
right in every way: Strength, 


Design, Price 











Are you on our mailing list for our 
bulletin “Paistery?” This keeps you 
informed as to what is newest and best. Let us know. 


H. T. PAISTE CO., Philadelphia, Pa. 


NEW YORK .. BOSTON .. CHICAGO 

















DID YOU SEND FOR FREE SAMPLE OF THE NEW 


ENRHSS 


WATERPROOP INSULATED SADDLE STAPLE? 
If not send for it now. You will be interested. 
JAMES GOLDMARK, Gen. Sales Agent, 81 Warren Street, NEW YORK 


SEALING CEMENT 


For Switchboards, Panel Boards, Transformers 
and Other Electrical Specialties 
We Also manufactare BATTERY WAX FOR DRY BATTERIES 


MITCHELL-RAND MFG. CO. “is’" New York City 















































Batteries of High Efficiency, Low Maintenance and Long Life __ _ 4—The best records—whether your view- 
GENERAL OFFICES: 341-347 FIFTH AVE., NEW YORK point be electrical, mechanical or financial. 
CHICAGO. SAN FRANCISCO WORKS: DEPEW, N. Y. Write for our propositions. 
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——— rrr re — EE OEE CE 
— \ or / We can demonstrate : 
un TSS) Tree 1—The highest efficiency, 
Nprtiactone™” GL RAPRIO mm , 7 ON 2—The lowest maintenance, 
» a] 






3—The longest life, 








The list of satisfied RED SEAL 
customers is growing larger each 
day. A trial is assuring. A com- 
parative test with other makes is 
convincing. 


“SATISFACTION GUARANTEED’ 


cells will do all we claim for them. 


Manhattan Electrical Supply Co. 


NEW YORK, 17 Park Place CHICAGO, 188 Fifth Ave. 


























Tre are 


Dy P & B INSULATING VARNISHES 
, (Baking—Air Drying) Possess the maximum insulative 
7 ERE attainable 























P&B P&B 
ELECTRICAL INSULATING 
COMPOUNDS TAPE 

have been for Universally 

a quarter accepted as the 

of a century the best and 
recogniz most reliable 








standard of the tape made for the 


Specifica 
Booklet No. 3 tions on Reque. 


& Tue STANDARD PAINT COMPANY ‘ 


ie Witten Serect. NEw YORK 














resistance wires to specifications; protective 


. 
fuses for small curreaots; ignition fuses for tor- 
pedo and mining operations: special forms for 
wireless telegraphy; all forms of electrical 
contacts. 


CWE Vere, Baker & Company, Inc. 


408-414 N. J. R. R. Avenue, New York Office: Cortlandt Bldg. 
NEWARK, N. J. 30 Church Street 























American Electric Irons 


Yanutactired By 


American Electrical Heater Co. 
DETROIT, U.S.A. 





CLEVELAND, - OHIO 


DEONAGE ees 
W| LLA R BATTERIES we mba ore 
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REWARD OF SERVICE 


Whenever a manufactured article has made good for long periods of time the 
confidence of the user naturally is gained—and deservedly too. Continued 
good service results in repeated and possibly increased orders. 































Silvertip Flaming Carbons have made good continuously, and have won the 
confidence of satisfied users. 


( Our orders for Silvertip are growing daily, and as our production increases we 
are able to make improvements because of a more thorough knowledge of 
carbon manufacture, which naturally follows greater experience. 





Silvertip embodies the experience and skill of many trained minds, and repre- 
sents the highest attainment known in flaming carbon manufacture. It burns 
better and longer than any others and costs less. 


Do not forget that Silvertip absolutely does away with the usual trouble trim- 
mers experience from the old loose ends of the core wire. This feature 
alone merits your order. 








National Carbon Company, Cleveland, Ohio 














New and Improved 


Hughes Electric Range 


NUMBER('30| 








Three burners*and self contained 
oven with broiler attachment. 
Costs no more than a gas range of 
similar design. 
Renewals easily made by consumer. 
Guaranteed against burnouts for one year. 


Renewal expense, one dollar per burner. 





NO FUEL NO ASHES NO ODORS 
NO DANGER FROM EXPLOSIONS 


Write for Catalogue and Prices 








Hughes ctectete Heating Co. 


225 West owned Street — CHICAGO, ILLINOIS 




































H 
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To meet the requirements of 
Central Stations, Electric Traction Service and Power-Work 


Designed ; The “National 
: swedging process 
employed in the 
construction of 
these batteries 
is a notable 
advance in plate 
manufacture. 
The distribution 
of lead reinforce- 
ment in the 
scheme of the 
unit plate 
positively 
provides against 
buckling and 


eliminates many 
















especially for 
fairly large 
installations in 
capacities 
ranging from 
160 to 1040 
ampere hours, 

8 hours rate. 
Made in various 
sizes in. glass jars 
(strap 
connections) 
glass tanks or 























wooden 
lead-lined 









tanks with bus objectionable 
bar connections. features of other 
Type W Element batteries 






in Glass Jar 






Bulletins on Request 


















$ 
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The Best Protection 


to Central Stations 


The “Exide” Battery 


for Emergency Service 


ESBCo.449 


Single “* &xidc’’ Cell, Type 131-H 


The increased use of electric energy and the consequent centralization of generating stations, 
with distributions over large areas, has.opened up a wide field for large emergency storage batteries 
which will take care of a large portion, if not the entire load, for short periods of interruption, which 
are liable to occur to any large system. 


The “Ex ide” Battery 


has the following characteristics which adapt it in every way to meet emergency requirements. 


High Discharge Rates Small Floor Space Low Cost 
with High Voltage Light Weight Per K. W. Output 


Over a year ago the New York Edison Company made one installation of the “‘ Bxide’’ 
battery for emergency service, and the operation of this battery was so successful that during the last 
year three more installations have been made by the same company. Four other large companies have 
during the last year installed the “* Bxide”’’ battery for this service. The present installations comprise 
1500 cells. 

Central Stations managers cannot afford to neglect the use of storage batteries for emergency 
service, and with recent developments the proposition is a most attractive one, both from an engineering 
and investment standpoint. 


You will be interested in our new bulletin No. 124 devoted to this subject, a 
copy of which will be mailed you on request from any of these sales offices. 


THE ELECTRIC STORAGE BATTERYCO. 


New York Chicago Boston PHILADELPHIA, PA. Detroit Denver Atlanta 
St. Louis Cleveland 1888-1910 San Francisco Toronto 
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Its Your Business 


to supply the lady of the house 
with a VACUUM CLEANER 


that’s going to act right all the time 
Not only once in a while 
Get This Folder 


S is the case with all new methods of per- ) Q j | SES 
forming old tasks, Vacuum Cleaning with 


its wide-spread public interest, has attracted 
the nimble dollar seekers, who, lacking in- 
ventive skill and of limited facilities Or Fre- FOR THE 
sources, seek to sell poorly designed or cheaply 
constructed vacuum cleaning devices to the 
uninformed. 




























An efficient and durable, portable vacuum 
cleaner must of necessity be compact in form, 
with no working parts exposed :— 

[t must be light enough in weight to render 
it easily movable from place to place. 

It must have steady, continuous suction of ° 
sufficient strength and capacity to clean 
thoroughly and rapidly, and its consumption 
of electrical current must not exceed the Un- 
derwriters’ limit of safety. 

It should have no moving brushes to wear 
floor coverings and its dust receptacle should 
not be exposed to the atmosphere. 

It should be silent in operation and, last but 
not least, carry the maker's unqualified guar- 


antee. 

, , ‘ ° Nd 

Having briefly summarized the essential 

requirements of the desirable cleaner, we offer Se 
the Keller-Santo with full confidence in our - 


product, and invite comparison and competi- VACUUM CLEANER 


tive tests to substantiate our claims. 





























DEPARTMENT E-R 
. : . . The Place to 
Keller Manufacturing Company ~——€ | gu the Folder 


PHILADELPHIA 
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*. Gentlemen:— 
>. Please send me your J-M Linolite 
4+ Booklet and have your represen- 
*t «tative call at 
% * 





More Work—Big Profits 
For Electrical Contractors Nip tenn 


.-) 
: , .. : t= a , “ey, * 
We are carrying on a record-breaking advertising campaign on the J-M Linolite System of Lighting in publica- -s . 


tions reaching every progressive dry goods, clothing, jewelry, shoe, millinery and furnishing goods dealer in the country. "ee, 
We are also advertising it extensively to illuminating engineers, architects, etc. We are spending thousands of dollars to ">. 
. . ° ° ° . ° Fe js C 
tell every one interested in store lighting about the unquestionable advantages of J-M Linolite over all other methods of lighting "aS. 


show windows, show-cases, signs, etc. 
This advertising is bound to create a big demand for the 


—J-M Linolite System of Lighting 





r 

Ri Are you prepared to understandingly explain about this modern system of lighting to your customers? Are you ready to prove to them that you 

I are a live, up-to-date dealer and secure their orders for this exceptionally profitable business? 

K Write our nearest branch today for Booklet and state when you will see our representative and let him explain to you why J-M Linolite is so fast 

ip displacing bulb lamps for the above illumination and make you our exceptional offer to live dealers. 

t Simply fill out the coupon if you prefer. Don’t delay. Mail coupon to our nearest branch today. 

: H. W. JOHNS-MANVILLE COMPANY 

8 Manufacturers of Asbestos £SBESTOS: Asbestos Roofings, Packings, 

e and Magnesia Products Electrical Supplies, Etc. 
Baltimore —. * Cleveland peed London Milwaukee New Orleans Philadelphia San Francisco St. Louis 
Boston Chi Dallas Kan Clty Los ‘Angeles Minneapolis a * Ly Pittsburg Seattle 1232 
For Canada:—THE CANADIAN H. W. JOHNS- MANVILLE CO., Lee Great Britain and Continent of Europe 


Toronto, Ont. Montreal, Que. Winnipeg, Man. Vancouver, B. C TURNERS & MANVILLE. LTD., Hopetoun House, 5, Lloyds Pive., London, E. C. 





Sse meeseseseeeseee eee ee es 
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ERE sv=— 


OF WHAT WE’VE GOT 
FOR YOU 


THE UNIVERSAL FLAT RATE 
CONTROLLER 


The central station man who expects to 
control his business—as it should be con- 
trolled — needs this controller. We 
couldn’t very well send one on a 30 days 
free trialif we were not sure of it’s sure 
performance. 





Take the matter under consideration and 
write us. 


ECLIPSE ELECTRICAL MFG. CO. 


416-418 Milwaukee Ave. CHICAGO, ILL. 
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Insulated Wires and Cables 
are secure invest — 
ments yielding 


NAY permanent 
SN service 





KERITE INSULATED WIRE AND CABLE CO. 


ted by W. R. BRIXEY 
HUDSON TERDNNAL, 30 CHURCH ST., NEW YORK 


Western Representative 


WATSON INSULATED WIRE COMPANY 
Railway Exchange, Chicago, Ill. 
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TRADE. 


REGISTERED VU. S. PATENTOF FICE 


The STANDARD for 
RUBBER INSULATION 


KONITE contains never less than 30‘ of dry, fine Para rubber without 

any reclaimed or soft rubber. It is homogeneous in character, placed 
concentrically about the conductor and has a tensile strength of not less than 
S00 pounds per square inch. 


























Insulated Wires and Cables 


tor aerial, submarine and underground use, are not 
only the dest, but likewise the cheapest in the end. 


They are all of ove and the same grade the—BES'T’ 





Look for the (@)}im 
Ridge Mire. 


U.S. Patent Office. 
A distinguishing mark on genuine 
OKONITE insulation consists of a single 
ridge running the entire length of the wire. 








THE OKONITE COMPANY 
253 Broadway 


New York 


AGENTS 
CENTRAL ELECTRIC CO., Chicago, IIl. NOVELTY ELECTRIC CO., Philadelphia, Pa. 
F. D. LAWRENCE ELECTRIC CO., Cincinnati, O. PETTINGELL-ANDREWS CO., Boston, Mass. 
ROBBINS ELECTRIC CO., Pittsburg, Pa. 










































A 


High Grade 
Wire 
for 


All 


Buildings 


For 





All Services 


High and 





Low 


Pressure 























GIMBEL BROTHERS’ STORE, NEW YORK CITY—INSTALLED THROUGHOUT WITH HABIRSHAW WIRE. 
Wired by Thompson-Starratt Co., New York—Electrical Department 
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HABIRSHAW WIRE 























Works: Yokes, N.Y. PLA BIRSHAW WIRE CO, €axvttices,253 Broadway,N.Y. 

















































WRI 
SAM 
PRIC 





















ES 


AGENTS 
Electric Manufacturers Sales Co., Doubleday-Hill Elec. Co., Pittsburg, Hamilton Hill, Boston, Mass. 
Denver, Col, Pa, Sloan-Howell Co., Philadelphia, Pa. 
Wesco Supply Co., St. Louis, Mo. W. R. Garton Co., Chicago, Il. National Elec, Supply Co., Washing- 


B. F. Kierulff, Jr.. & Co., Los Angeles Gee Elec, Co., Wheeling, W. Va. ton, D. C 
Cal. 


riesano =Ffieany Fire-Proof Wire Co. wo? 


HEANY 


Pure Ashestos Insulation 


Superior for Armature and Field Coils of Railway, Crane and [= 
Rolling-Mill Motors; for Arc Lamp Coils, Lifting Magnets, 
Transformers, etc. For all Electrical Appa- 
ratus subjected to overload, it has no equal. 


Armature and Field Coils 


Insulated with our Pure Asbestos Insulation for all Electric 
Railroads, Electric Cranes, etc. 


FIRE-PROOF COILS> 











——_— 
FOR MACHINERY SUBJECT TO HEAV 
OVERLOADS OR HIGH TEMPERATURE 


HEAVY, PURE ASBESTOS INSULATION 
MAKES THEM SAFE 


FLEXIBLE’ MOISTURE AND FIRE PROOF 
CORDS FOR MOVING PICTURE MACHINES 
AND FOR DOMESTIC USE IN SMOOTH- 
ING IRONS, TOASTERS, ETC. 





1733 Broadway 


Stuart-Howland Co., Boston, Mass. Parrott & Co., San Francisco, Cal, 
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Roebling Insulated Wires 


include annunciator wire, office wire, lamp 
cord, heater cord, weatherproof wire, rub- 
ber covered wire, magnet wire and all other 
wires and cables used for electrical purposes. 
The best metals obtainable and an experi- 





ence of many years in wire manufacture 
are combined in the production of these as 
well as bare iron, steel and copper wire. 


For prices and other information address 


| John A. Roebling’s Sons Co. 
TRENTON. NEW JERSEY © 
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RUBBER - COVERED 


WIRES & CABLES 


For UNDERGROUND, AERIAL, 
SUBMARINE AND INSIDE USE 


TELEPHONE, TELEGRAPH 
AND FIRE ALARM CABLES 
No Broken Wires, No Short Circuits, 


No Poor Service When Paranite 


Wires and Cables are Used 


DURABLE 
DEPENDABLE ECONOMICAL 


INDIANA RUBBERA INSULATED WIRE CO. |} 
JONESBORO, IND. 
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1887-1910 


strong organization is the outcome of 23 


years experience, and continuous growth each year; 





witnessing a marked development in volume of 
business. The high principles governing our enterprise 
envolve a standard of excellence in Electrical Supplies un- 


surpassed by any house in the trade. 


@ These progressive methods, together with our 





long 
experience enables us to offer you a service that will war- 


rant your attention. Yes, your prompt investigation. 









@ Central Stations, Isolated Plants, Telephone, Telegraph 


Companies, Dealers and Contractors, write us your re- 
quirements. 







OKONITE 

Wires, Cables, Tape and Cords 
Aerial, Underground, 

Submarine 







OKONITE 


Never Varies. Made in but 
One Grade, the Best 





THE STANDARD FOR RUBBER INSULATION 


Central Clectrir Company 


264-266-268-270 FIFTH AVE., CHICAGO 















































ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 











HEADQUARTERS FOR THE BEST OF EVERYTHING IN 


ELECTRIC LIGHTING SUPPLIES 


Wires Cords Cables Cut-Outs Arc Lamps Switches Globes 
Sockets Brushes Dynamos L namo Parts Cored ona Solid Carbons Electric Fang 
Electric Heating and Cooking Utensils Motors LO Lamps Electric Portable Lamps for Office Use 


Miniature Decorative an all kinds of Incandescent Lamps 





COMMONWEALTH EDISON COMPANY 


ELECTRIC LIGHT AND POWER 


Telephone Randolph 1280 


Edison Building, 139 Adams Street, CHICAGO 














Diamond 


Rubber Covered Wires and Cables 


The Efficient and Durable Insulation Means 


Vastly Higher Megohmic Resistance 
The Greatest Degree of Efficiency 


Sold for Successful Service 


THE DIAMOND RUBBER CO., Akron, Ohio 











American Steel & Wire Co. 


CHICAGO NEW YORK WORCESTER DENVER SAN FRANCISCO 
MAKER OF 


RUBBER-COVERED WIRES 
WEATHERPROOF WIRE 
LEAD-ENCASED CABLES 
TROLLEY WIRE 
LAMP CORD 


United States Stee! Products Co., New York, N. Y., Export Representatives 


Send for 
Catalogue 


























HAZARD 


INSULATED WIRES AND CABLES 


HAZARD MFG. CO. 
WILKES-BARRE, PA 


NEW YORK 


PITTSBURGH CHICAGO 











A 








ATLANTIC INSULATED WIRE AND CABLE Co. 
WIRES and CABLES 


For Submarine, Aerial, Underground and 
Interlor Use 





120 Liberty St. 


NEW YORK CITY 


Factory 
STAMFORD, CONN. 


"ait BRAND THE PHOSPHOR B RONZE SMEL [ING CO, 


D4 NT PROM lf ifoho aay 


INGS WIRF SHEETS RODS et 


DELTA MET AL 
AFS -OR FORGING AND FINISH oe 
IRIGINAL ano LE Makers in THE U 














RUBBER-COVERED WIRES AND CABLES 


FOR EVERY ELECTRICAL REQUIREMENT. 
National India Rubber Co. 


Factory: 
Bristol, R. |. 
Sales Office: 42 Broadway, New York. 
21 So. Clinton St., Chicago. 629 Howard St., San Francisco 

































H. N. FENNER, Pres. J. F. BLAUVELT, Agt. RUSSELL W. KNIGHT, Treas. 


New England Butt Company 
Machinery for Insulating Electrical Wires 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, 
Polishing and Measuring Machines. 


FINE CASTINGS A SPECIALTY 


CABLE COVERING BRAIDERS 











PROVIDENCE, R.1., U.S. A. 


304 Pearl Street, - - 














oes OAC... 
National Conduit and Cable Co. 


EXECUTIVE OFFICES 
New York, N. Y. 


41 Park Row, 





Manufacturers of 





Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For Power, Telephone and Telegraph 











BOSTON PHILADELPHIA CHICAGO SAN FRANCISCO 























































ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 





September 10, 1910 





GUMMON 


Reg. U. S. Pat. Off. 





“It is Waterproof and Will Not 
Warp Under Any Condition” 
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Perfection in Molded Insulation is open to you. | 
We have the Key! Why not profit by our free mold proposition? 
Our Booklet tells all about it. It will interest you! 








HEMMING MFG. CO. 


2 RECTOR STREET - - NEW YORK 
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is a good investment—not an expense. 


a: WR TSRD tat 
ey es 





The use of Camp Duct means elimi- 
nation of repair costs, and a lot of other 
advantages besides. 

Ask us why, and make us prove it. 


Fulton Bldg., Pittburgh 


Rookery, Chicago 
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FIRE-PROOF :: FOOL-PROOF  :: FUME-PROOF 


HE Detroit Ironclad Fused Switches are absolutely the last word in complete protection 
under all conditions of indoor or outdoor service. The outside case is entirely of metal, 
is non-combustible, and affords complete protection both from causes within and with- 
out the switch. Tampering is impossible without detection, the sealing feature elimi- 
nating the theft of fuses and over-fusing of motor or lighting circuits. The case is 

tightly closed, eliminating the likelihood of damage to the interior by deleterious fumes. The box 
can be re-fused without danger of shock or short-circuiting, as the knife switch is operated by a 
plunger from the outside of the case connected with a powerful spring which gives a clean make and 
break and acts instantaneously. The switch is National Electrical Code Standard, and its performance 
will substantiate the most extravagant claims made for it. 


The “‘Arkless” Indicating Fuse 


does away with the time-wasting search for a blown fuse. The indi- 
cating device stands out so clearly that detection is made even under 
the most unfavorable conditions. We feel so certain of the performance 
of these fuses that we will send new ones without question for those 
that fail. 


Detroit Service Boxes 


are of the same high order as Detroit Ironclad Switches and “‘Arkless’’ Indicating Fuses. They are made to stand severe service 
and give complete protection in damp cellars and basements, man-holes, or other places where the ordinary switchbox is a subject 
of early replacements. They are water-proof and rust-proof, and cannot be tampered with. 


GET FULL DETAILS OF THE DETROIT LINE AND SAVE MONEY, TIME AND WORRY. WRITE TODAY 


DETROIT FUSE & MANUFACTURING CO., Detroit 
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We can too—rebuild your overhead system into a 


modern underground installation and do it RIGHT 
because 20 years’ experience DOES count tor something 


considering the fact that we got the experience on a great 
many important installations in this country. 




























The building of your Conduit 
System, installing of feeder, 


main and service cables to con 


nect your customers—and to SPELIALTY 


have it all done right—is we 
believe the desire of every well 
balanced man who has this 
class of work on his mind—to put in the hands of a 
reliable firm. 






You are assured of a service here that has fine tech- 
nical finish for a watchword—how can we then 
tall short of doing the job right? We can take 
up this matter the moment we hear from you. 


J. W. TURNER 
IMPROVEMENT CO. 


Des Moines, lowa 











BELDEN WIRES INSURE 
PERFECT INSULATION 


hey embody all the necessary specificati 


experts besides quality peculiarly their own 





Beldenamel 
noe tts dhmpnasomst ap terrain 
. . s . s plant Silk and Cotton insulations for all purposes. © 
Bituminized Fiber Conduit ctw come ad stand ual tnd oo 
tl tradenam a= 
= 
For Underground Construction Siieitininah anh Guinean 
Send for Booklet and Bulletins giving valuable information have ach 1 new results in the design of windings. The total thickness of one of these bina 
on underground work tions is but little greater than single silk or single cotton, while they embody extremely high insula 
lieleetric strength, and the mechanical protection given by the outer wrapping of silk o tt 
AMERICAN CONDUIT COMPANY 
EAST CHICAGO 140 NASSAU STREET BELDEN MANUFACTURING COMPANY, 2304 S. Western Avenue, CHICAGO 
INDIANA NEW YORK 





























DO YOU USE 


Square or Rectangular Magnet Wires? 


oo” If so write for samples ot 





mR Gs pat 


“DELTABESTON” INSULATION 


Same wall thickness as our round wire Fire-proof, Moisture-proof, Uniform, Flexible 
PRICES QUOTED UPON APPLICATION 


D & W FUSE CO. :: Providence, R. I. 
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CONDUITS 


FOR INTERIOR ELECTRIC WIRINC. 














Edn GRevtar Jou’ ww 
The Ideal Flexible Conduit. LLECTRODUCT 


The Original 
Enameled 
Conduit. 

















Fishes Easily — Thoroughly Flexible Always. 
Weatherproof — Waterproof — Fireproof. 
Resists Abrasion — Will Not Collapse. 












Galvanized Conduit. 
Copper-Plated under the Zinc. Enameled Interior. 

















Lutz, fetal [folding 


plete and Con- 










Soeee sane 
for Electric 
Wires, easily 
installed, with 
Fittings forEvery 


American Circular Loom Co., 
BOSTON, MASS. 


























Detail of Con- A E New York: R. B. C Co., 39 Cortlandt St. Chicago : James Wolff, 309 S. Desplaines St. 
: - - om : . , hen Francisco : ‘he R. Cole Co., 766 Folsom St. Atlanta: F. M. Byrne, 1509 Candler Bldg. 
seattle The Capping Slides. REGISTERED New Orleans: John S. Black, 623 Audubon Bldg. 
B LA KE Pat. Feb. 4, 1908 
‘a 
— Specialties 
at 
Nov., 1900 STAPLES best for wiring. 
TUBE FLUX best Flux OTE Auwninun TP, 
for soldering. FULL size or TUBE, 1x 6/4 
BLAKE SIGNAL & MFG. CO. Write for Samples 246 Summer St., Boston, Mass. 





























LARGEST | MANUF Fr Sor ORERS OF grazer D Bal 
| get THE OHO , 














CONDUIT CONSTRUCTION IN ITS ENTIRETY——— 


G. M. GEST, Conduit Engineer and Contractor. 


EXECUTIVE OFFICE 
277 BROADWAY NEW YORK. 


, 
Cincinnatti Chicago Montreal San Francisco 









































“WIRE-TYPE” (SINGLE FILAMENT) 
TUNGSTEN INCANDESCENT 
-..... LAMPS ...... 


Fragility Done Away With! 
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Ghe Latest 























Dewvelopment Durable 
e - 
in the Art Uniform 
25 Watt, 100 to 125 V. 60 Watt, 100 to 125 V. 10 Watt} 25 to 34 V 
40 “ Small Bulb,100to125V. 100 “ 100to 125 V. oe - ; 
40 Large Bulb, 100 to 125 V. 150 100 to 125 V. 20 57 to 65 V. 


250 “ 100 to 125 V. 40 ‘ 


At present furnished in “Fused” type construction. “Wire” type construction in 
these ratings is now in preparation. 














WESTINGHOUSE LAMP CO. 


General Offices and Factory 


BLOOMFIELD, N. J. 


P.O. Box 128 
New York Works, 510-532 West 23rd St., New York City 
Sold by 


Westinghouse Electric & Manufacturing Company 


Sales Offices in all Principal Cities 
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utdoor Illuminat 





10n 






From .003 ft. Candle to 3 ft. Candle 


For every purpose, for every location our system is comprehensive 


It is beautiful, effective and economical 


Columbia Series Mazda Lamps will solve every problem of street illumination. It will 
pay you to investigate. For the business distrjct, street illumination may be as high as 3.0 ft. 
candles. This will make a brilliant, attractive advertisement for the business interests as well 
as the Central Station service. For the residence district street illumination of .003 ft. candle 
is quite sufhcient---being equal to average moon light. This illumination will make the 
streets safe and will raise the standard of illumination among the householders. It is a good 
thing to advertise electric service. Street lighting is the most economical and effective way 


to do so. Let Columbia help. 


Columbia Carbon Lamps all types and voltages. Columbia Gem Lamps, Columbia Tantalum Lamps, Columbia 
Mazda Lamps. Send us your orders and we will take care of them. 


The Columbia Incandescent Lamp Company 


(Established in 1889) 


Main Office and Works: ST. LOUIS, MO. 


BRANCH OFFICES: 


Boston, No. 178 Devonshire St. New York, Suite No. 406, No. 225 Fifth Ave. Philadelphia, No. 1221 Real Estate Trust Bldg. 
Chicago, No. 264-270 Fifth Ave. Minneapolis, No. 248 Security Bank Bldg. Memphis, Randolph Bidg. 
Dallas, No. 1501-2 Praetorian Bldg. San Francisco, No. 155 New Montgomery St. 


Large and well assorted stocks carried at all of the above branch offices 
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With twenty years of development 
Reputation doesn’t sell 


SHELBY LAMPS 


@, It isn’t our reputation for service 
and quality which sells our product. 
It isn’t the fact that the last case of 
Shelby lamps were better than ordinary, 
nor that the whole transaction was 
straight forward and clean cut. The 
Shelby Electric company sells lamps 
and gives satisfaction because its or- 
ganization is able and does actually 
serve more promptly and more courte- 


ously than other organizations. 

@ Shelby Mazdas are better than ever. They are 
more rugged, burn more efficiently on the same life, 
are uniform and satisfactory. Have you seen the new 
400-500 watt Shelby Mazdas? ‘They have proven to 
be a good substitute for arc lamps. Our office is 
open to inquiries on illumination subjects. 


THE SHELBY ELECTRIC CO. 


SHELBY, O. 
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Baltimore, Md. 
Chicago, Ill. 
Cincinnati, Ohio 
Dallas, Texas 
Dayton, Ohio 
Des Moines, lowa 
Hazleton, Pa. 


Kansas City, Mo. 


Lancaster, Pa. 





Lansing, Mich. 
Milwaukee, Wis. 
New York City 
Omaha, Nebr. 
Philadelphia, Pa. 
Pittsburg, Pa. 
Providence, R. I. 








Sioux City, lowa 
St. Joseph, Mo. 
Syracuse, N. Y. 















DISTRIBUTED BY 


Jos. Zamoiski Co. 


The W. R. Garton Co. 


The Creaghead Eng. Co. 
Central Tel. and Elec. Co. 


M. J. Gibbons 
Downing Electrical Co. 
Jere-Woodring & Co. 


The B-R Elec. and Tel. 


Mfg. Co. 


Lancaster Elec. Sup. and 
0. 


Con. C 
Capitol Elec. Eng. Co. 
Albert Smith 
E. B. Latham & Co. 
Nebraska Electric Co. 
Jones-Beach & Co. 
Union Electric Co. 


H. B. Rust & Co. 


Interstate Elec. & Mfg. Co. 


American Electric Co. 
Miller Electric Co. 






INDIANAPOLIS 


THAT. 


LABEL ON 
EA LAMP 


IS YOUR, 


PROTECTION jaw 


It’s 
SAF: 


| 
ef =? 








COLUMBUS 












THE BRILLIANT ELECTRIC CO. 


PHILADELPHIA 


CLEVELAND 
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VIEWED AT 








“SA 


The Franklin Mazda 


guarantees efficiency, long life and uniform candle power. Adapted 
for use on both alternating-current and direct-current circuits, equipped 
with Edison base, and with a voltage range covering every require- 
ment, it is the lamp to specify and to insist upon getting if you 
want to give your customers perfect service and eliminate trouble from 
your own account. Large stocks for quick shipment, and special facili- 
ties in packing are also in your favor when ordering Franklin Mazdas. 


The Franklin Electric Mfg. Co. 


General Offices :: Hartford, Conn. 
FRANKLIN MAZDA FRANKLIN GEM. FRANKLIN TANTALUM 


Femco (carbon filament) Lamps 

















Novi (carbon filament) Lamps 
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BURNED 
ANY 
ANGLE 







The Franklin Mazda 


lives out its allotted time, giving an unimpaired service under ex- 
treme conditions. The method of anchoring makes this feature 
distinctive ; the five filament construction insures great stability and 
improves the spherical candle-power distribution, and the combi- 
nation makes a handsome, durable lamp. We have a fund of 
good information upon lamp practice that you ought to have. 
Write for our lists and data sheets. 


The Franklin Electric Mfg. Co. 


General Offices :: Hartford, Conn. 
FRANKLIN MAZDA FRANKLIN GEM FRANKLIN TANTALUM 


Novi (carbon filament) Lamps 





Femco (carbon filament) Lamps 
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Spachardlampy 


“Ask the Man Who Uses Them” 


Mazda- Tantalum-Gem- Carbon 





The Packard label on any of these stand- 
ard types guarantees the QUALITY. 














The critical Lamp Buyer says “Packard” because he knows that the 
best of material goes into the construction of the lamp, that only skilled 
labor is employed in its manufacture and that back of it is the Packard 
reputation for square dealing and good service. 


We make a specialty of lamp 





manufacture 





Over twenty years of lamp making only means something. We make 


a study of the conditions under which our lamps operate. 


We aim at 


perfection and we endeavor to give each customer exactly the service 
and the lamp he requires. 

















Do you want our selling plans for dealers, contractors, 
jobbers, and central stations? We can increase your lamp 
business. 





Write for complete details, bulletins, latest prices and discounts 


New York & Ohio Co. 


Department D - Warren, Ohio 
AGENTS IN ALL PRINCIPAL CITIES 


Strchard Laimpy 
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Industrial Lighting 


Don’t Neglect It 





We have found that not infrequently a central station 
solicitor will recommend gas for lighting when figuring for 
power load. It is gross inconsistency todoso. Electric light- 
ing of shops and factories is the greatest inroad you can make 
toward supplying current for power purposes. 


Electric Lighting will reduce the cost of illumination to 
the consumer. It will give him more and better light. He 
needs and wants good light. 





Sterling Mazda Lamps 











and especially the series type in cluster are the ideal factory 
illuminants. Nearly all central stations have neglected 
industrial lighting. It has great possibilities. Wéill you use 
them? Sterling Mazdafore clusters show economy over 
every other type of artificial illuminant. Use them in 
your campaign. 
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UR LAMPS, our 

methods, our ser- 
vice are distinctive 
features, unique with 
the Bryan-Marsh or- 
ganization. You can- 
not get this too strongly in 

mind—there is a difference. 
We cannot only substantiate 
this claim, but we’ll have you I 
for a booster if you once get in tune with the Bryan- 
Marsh marching song—‘‘A lamp for every service, and 
the best service from every lamp.” Say what you Is 
want—we have it. And we are so well established in J fi 
our sales facilities that we can hand you the package pe 
on your doorstep while you are making a noise like an te 
order. Mazda, Tantalum, GEM High Candle Power § q,, 
Units, GEM Prismo Units, GEM 50 Watts, Double ‘. 
Filament. Oval-Anchored Carbons, Miniature, Deco- 
rative, Battery and Telephone Lamps. 










Cl) 







BULLETINS FOR THE ASKING 
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NSS 

“ has been like 
a beacon! It has 
illuminated the 
dark places in lamp 
making history. 
The Bryan-Marsh “Quality Label” is a Sign of Pro- 
gress. It identifies the best there is in metal-filament 
incandescent lamps. The |Bryan-Marsh 


MAZDA 


is the bright particular star in the incandescent lamp 


Bryan-Marsh Co. 


NEW YORK ST. LOUIS DENVER 
MINNEAPOLIS SAN FRANCISCO 


—— s 





firmament. It is the premier 






performer that holds the cen- 







ter of the stage. It catches 






and holds approval because — 
it is different and the differ- 
ence is all our way, and in 


ae a ahCU 










your favor if you specify 


Bryan-Marsh 





















COLONIAL 


ELECTRICAL REVIEW AND 


WESTERN ELECTRICIAN 











Better than Ever 





Colonial - 
Gem - 


Mazda - 


3 Easier to Secure 





Tantalum 


Carbon 


Colonial Lamps for every purpose may be purchased from any of the following 
Companies—each sell the same highly efficient Colonial Lamp. 


Baltimore Electric Supply Company 
The Barber Eléctrical Company 


The Binghamton Electrical Construction Company 


Jas. Clark, Jr., Electric Company, Inc. 
The Colonial Electric Company ‘ e 


The Colonial Electric Company, W. F. Curtis, Mgr., 


Dearborn Electric Company 

The Eaton Chase Company 

The Electric Construction Company 

The Johnson-Kennedy Electric Company 
Electrical Machinery and Sp. Company 

W. T. McCullough Electric Company 
Fobes Supply Company ° 

The Beattie Electrical Company 

Fobes Supply Company 

H. J. Gorke e . ° 
Euclid Avenue Electric Fixture Company 
The Ohio Brass Company 

Z. L. Parmelee Company ° ° 
H.C. Roberts Electric Supply Company 
Frank C. Teal Company . 

The Sackett Mine Supply Company 
Woodill &+ Hulse Electric Company 

The George Worthington Company 
Electric Service Supplies Company 


The Colonial Electric Co., L. M. Robertson, Mg@r.. 


215 N. Calvert Street, Baltimore, Md. 
Watertown, New York 

Binghamton, New York 

° . Louisville, Ky. 

576 Mission Street, San Francisco, Cal. 
136 Liberty Street, New York City. 
619-21-23 W. Jackson Blivd.. Chicago, Il. 
° 129 Main Street. Norwich, Conn. 
144-148 E. Sixth Street, St. Paul, Minn. 
244 E. Sth Street, Cincinnati, Ohio 
204-206 Franklin Ave., St. Louis, Mo. 

. 2315 Penn Ave., Pittsburg, Pa. 

560 First Ave., So. Seattle, Wash. 

° 524 E. 4th Street, Cincinnati, Ohio 

° 343-345 Oak Street, Portland, Ore. 
214-216 Washington Street, Syracuse, New York 
Cleveland, Ohio 

° ° ° Mansfield, Ohio 
718-720 So. Broadway, Los Angeles, Cal. 
905 Arch Street, Philadelphia, Pa. 
75-77 Bates Street, Detroit, Mich. 
77-79 E. Long Street, Columbus, Ohio 
276 So. Main Street. Los Angeles, Cal. 

: Cleveland, Ohio 

303 Dearborn Street. Chicago, II). 

1303 Empire Bldg., Birmingham, Ala. 





The Colonial Electric Company 


WARREN, 


- - OHIO 
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FOR THE FIRST TIME IN THE 
HISTORY OF ELECTRICITY 


All the Advantages 


Possible Before and Otherwise O 


(At Enormous Expense ) 


IN 


Central Stations 


Of the FIRST MAGNITUDE 














may be secured and are within the means of 
ALL CENTRAL STATIONS, however small. 
The Facilities at Our Command and the Scope 
of Our Operations make this possible. 


Send for Our Prospectus and Terms 





OUR DEPARTMENTS 





1—Complete supervision of central stations. 

2—Complete supervision of new business departments, ONLY, 
of central stations. 

3—Partial supervision and special campaigns. 

4—Correspondence department. 

5—Lecturers to stimulate public interest in affairs electrical. 

6—Electrical business experts. 

7—Auditing experts. 

8—Expert plant investigation. 











The Central Station Development Co. 
Cleveland, Ohio 
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The Margin of Profit 








in a Central Station or iso- 
lated plant can be increased 
by use of 


Banner 


Mazdas 


and our staff of expert 
illuminating engineers is 
ready to tell you how it 
can be done. 


Our proposition will prove 
profitable to you before it 
begins to pay us~-and we 
guarantee results. 


It has given excellent re- 
sults to Central Stations 
and to the owners of office, 
loft and factory buildings. 


This special service is only 
part of the help we are pre- 
pared to offer. Are you 
ready? Then write! 


The Banner Electric Co. 


Youngstown, Ohio 
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TTS ALL Balin 


ON THE 


ECONOMY SIDE 


al 



















NOTICE 
ECONOMY and BRIGHT 


HIGH EFFICIENCY LAMPS 








never were in partnership with LOWER EFFICIENCY, and herewith repu- 
diate any claim or statement that would tend to involve them in or with said 
LOWER EFFICIENCY. 
We further state that greater current consumption we know nothing about, 
and do herewith state the positive absolute fact that ECONOMY and 
BRIGHT do show you increased candlepowers of light — with a reduction 
in the cost —and also an appreciable reduction in lamp renewals — yes, and at 
any cost of current from 2 cents per K. W. hour upwards. 

Witness our hand and seal 


ie. “4 4. Coy 


| Warren, Ohio BRITS 
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When you discuss and plan your Fall Lighting 
Campaign, bear this fact in mind—The Buckeye 
Electric Company can practically INSURE the 
success of your efforts by placing at your dis- 
posal the services of its illuminating engineers, 
industrial lighting experts, street lighting spe- 
cialists and advertising men. 


































The Buckeye Electric Company’s policy is to Ae/p its customers create and 
develop new business; we are not content to fight blindly for existing business. 
Backed by this policy, the representatives of The Buckeye Electric Company 
come to you as lamp-business-builders, constructive salesmen, to give you in 
concentrated form the combined experience of a 100-brain-power organization. 

No matter how large or how thoroughly equipped your own force may be, 
the co-operation of the Buckeye trained specialists will make the success of your 
year’s lighting campaign more sure and the returns more prompt. 

Of course the Buckeye co-operative sales plan is based upon Buckeye Lamps. 
We have no hesitation in saying—and no difficulty in proving—that Buckeye 
Quality and Service are the best in the world. 

Let us tell you, specifically, just how we can serve you. 


THE BUCKEYE ELECTRIC COMPANY 


CLEVELAND 


BOSTON DALLAS 





PITTSBURG 





CHICAGO 
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We are in Position to Make 
Prompt Shipments of 


INCANDESCENT STREET LIGHTING FIXTURES 

TUNGSTEN ARC LAMPS 

ABSOLUTE CUT-OUTS 
ARC CUT-OUTS 

METALLIC CONDUIT JOINT WRAPPERS 
MAST ARMS 
FUSE BOXES 
LOCUST PINS 
LINE MATERIAL OF EVERY DESCRIPTION 


And all kinds of 
LIGHTING APPLIANCES 


Prices are right, too. Leet us quote you on your needs 


Philadelphia Electrical & Mfg. Co. 


1228-36 North 3lst Street, PHILADELPHIA, PENNSYLVANIA 


REPRESENTATIVES: 


Wetmore-Savage Co., 76-78 Pearl Street : Boston, Massachusetts 
Iowa Electrical & Mach’y Co. , ; . Waterloo, Iowa 
J. F. Schaefer & Co., 618 Dwight Bldg. ; Kansas City, Missouri 
Mr. G. A. Wilbur, 61 Second Street San Francisco, California 
Mr. D. A. Thurston, 81 Pitcher Street : . Detroit, Michigan 
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This is the big show 








ye Who’s been caught napping? 
i” 


LIBERTY NON-CELLULOSE FILAMENT LAMPS 


never sleep—they’re working night and day all over this great 

land—they like to work—they’ve got the strength and they’re lighting 

up the world. They’re light on the pocket-book, too. THAT’S what 
they re here for—to make light. Don’t lag behind. 





Class A, 18 c. std. pkg. Class B, 17 c. std. pkg. 
MAZDA, TANTALUM and GEM LAMPS 


Liberty Electric Manufacturing Co. 


543—4th Avenue, PITTSBURG, PA. 
MAKERS OF INCANDESCENT LAMPS 
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‘fReardslee 


Qyuality 


TUNGSTEN FIXTURES Our interesting assortment of original electric lighting 
ELECTRIC FIXTURES firtures are creating a stir among wide-awake dealers. 
GAS AND COMBINATION There is a reason for it. 


FIXTURES . OUR NEW CATALOG OF COMBINATION FIXTURES, No. 20, is ready. 


Stock ready for immediate Fixtures priced complete. Ober interesting information. Send for it. 
sbipment Biso Wd. 17 illustrating Electric Fixtures. 


Catalog “SI” BEARDSLEE CHANDELIER MFG. CO. 


22522272229 South Clinton Street, s s Chicago 
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No. 1021. Mission Fixture 





No. 1055. Combination Bracket 





No. 105). Bracket 


No. 752. Claster 


FEDERAL FIXTURES 


Are effective both in appearance and in illumina- 
tion, because they are made of the best materials 
in attractive designs. 


Federal Clusters give scientific distribution of 
light and are unequalled for Tungsten lighting. 


Federal Fixtures are made for residences, flats, 
stores, halls, office buildings and outdoor lighting 
and are low priced. 


The complete line is described with prices in 
Bulletin No. 930, mailed free upon request. 


Write to-day for a copy. 


Federal Electric Company 


Manufacturers 


Lake and Desplaines Streets CHICAGO 
New York Representatives: Federal Sign System (Electric) 229-241 W. 42d St. 





No. 610. Porch Unit 





No. 1054. Bracket 





No. 757. Ceiling Cluster 




















ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Vol. 57—No. 11 








The New “Tonks, on the Level’ Street Fixture 


THE ONLY FIXTURE WHICH IS ALWAYS LEVEL, ALWAYS 
DOING THE WORK FOR WHICH THE REFLECTOR IS DESIGNED 





The Old Way 











ELMER P. MORRIS CO. 


“THE OUT-DOOR LIGHTING-SPECIALTY HOUSE ” 
86 WEST STREET <3 st 3 3 2 NEW YORK CITY 


INNER ARC GLOBES 


INCANDESCENT BULBS AND TUBING 


Write for Prices. THE LIPPINCOTT GLASS CO., ALEXANDRIA, —_ J 


THE MOORE LIGHT || | W.R.OSTRANDER&CO. | “sre=" 


White Light for Color Matching Electrical Supplie 
The only light actually reproducing daylight. hay Ri “4 ppues, 
Yellow — Large Areas Bells, 
The most advanced and economical illuminant. Factory: {1431 to 1439 DeKalb Ave. 
Send for New Booklet _ BROOKLYN, N. Y. Annunciators, 


||_moore LIGHT COMPANY _—:: —_—sNewark, New Jersey. Sead for New 700-Page Catalogue, Dept. W. | Speaking Tubes, Etc 

































































LAMPS AND LIGHTING 


Our photometric laboratories are most complete. Weare prepared to 


make photometric tests of any kind at the Laboratories or elsewhere. 


ELECTRICAL TESTING LABORATORIES 


8Oth Street and East End Ave. New York, N. Y. 
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i Get Your Bearings for Fall Lighting 


&, 








If you have not seen BUL- 
LETIN No. 7, write for 
a copy. It has Engi- 










neering Data covering 
a new line of value 
to the trade. 











PLETE CATALOG 
B-19 will be off the 


press October lst. 
WATCH FOR IT. 











q CHICAGO, 120-128 S. Sangamon St. 


NEW YORK SAN FRANCISCO 
27 Thames St. 151 New Montgomery St. 


Benjamin Electric Mfg. Co. 
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FAIRBANKS, MORSE & CO. 
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MONARCH INCANDESCENT 
LAMPS 


SO EASY TO GET—ASK THE MAN WHO BUYS THEM 


Fairbanks, Morse & Co. 


== SOLE DISTRIBUTING AGENTS === 













Supposing you are in a hurry for an order of incandescent lamps and you want a special type and the night quality. 
an you always get them? Our wide range of business and exceptional facilities for furnishing in any quantity 
any type of lamp places us in a position to meet the demands of the most insistant buyer, and do so promptly. 


SEND YOUR INQUIRY TO THE NEAREST BRANCH OFFICE OF 


Fairbanks, Morse & Co. 


Chicago, Ill. __ Atlanta, Ga. St. Louis, Mo. St. Paul, Minn. Spokane, Wash. Bakersfield, Cal. 
Cincinnati, Ohio New Orleans, La. Indianapolis, Ind. Minneapolis, Minn. Seattle, Wash. Santa Maria, Cal. 
Cleveland, Ohio New York, N. Y. Omaha, Neb. Milwaukee, Wis. Denver, Colo. Taft, Cal. 
Richmond, Va. Louisville, Ky. Kansas City, Mo. Salt Lake City, Utah San Francisco, Cal. Cc olinga, Cal. 
Jacksonville, Fla. Detroit, Mich. Des Moines, Iowa Davenport, Iowa Los Angeles, Cal. Portland, Oregon 





MANUFACTURED BY 





Monarch Incandescent Lamp Company 
Member Company, National Electric Lamp Association 














The Monarch Mazda Lamp Represents the Highest Type of 
Development in Metal Filament Lamps 

















Our experts are at your disposal and will be glad to advise you on illuminating 
engineering, street lighting and industrial lighting problems. 
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GLASSWARE 


For use with Tungsten and Mazda Lamps 




































































augments the efficiency of the lamp, producing the soft white light 
sought by illuminating engineers as most grateful to the eye. 


T-B 100 
“PHENO” 


Tungsten or Mazda Lamps used with “ Phoenix Quality” Globes produce a light 

of rare beauty and clearity, closely approaching daylight. “Pheno” reflectors 
are unsurpassed for artistic appearance and efficiency, increasing the volume of 
light produced and diffusing it equally without glare or harshness. @ The 
“Phoenix” line of illuminating glassware, for all kinds of artificial illumi- 

nants, is the most complete in the country and is fully illustrated and de- 
scribed in our new catalog. Ask for it. 
















































































Makers of the Better Illuminating Glassware 


15 Murray Street, NEW YORK 
2nd Nat. Bank Bidg,, PITTSBURG, PA. 
Heyworth Bldg., CHICAGO, ILL. 
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The Truck Horse 


Must Go! 


The power propelled commercial vehicle 
—reaching its highest development in 
the G. V. ELECTRIC—is cleaner, 
safer, surer and cheaper to operate. 
Experience has proved (and abundant 
data supports this statement) that elec- 
tric vehicles will save anywhere from 
25° to 40° of horse haulage costs! © 


Central Station Managers have herein 
a business-building opportunity, unsur- 
passed even by the increased sale of 
current for motors during the past 10 
years. 


Every electric vehicle means increased 
OFF-PEAK load—an improved load 


factor—a larger annual profit. 


G. V. Electrics 


embody the most advanced designs and 
have been adopted as standard by many 
of the largest central stations, express 
companies, department stores and mer- 
chants. 


Full Data Upon Request 


General Vehicle Company 
Builders of Electric Commercial Vehicles 


Works and General Offices, Long Island City, N. Y. 


BOSTON NEW YORK 
84 State Street 


PHILADELPHIA CHICAGO 


505 Fifth Avenue Witherspoon Building The Rookery 


a 
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Refllec tive Surface 
of pure silver 
Brightest known 








la uts “ight at window /ine 
none wasted on sidewalk 





ee ee eee ener —_ ~— 


THE SCOOP 


Every one interested in better Show Window Illumina- 
tion from the Central Station man to the Merchant should 
investigate the recent scientific development in that field. 

Where the reflector is translucent or improperly de- 
signed there is a very large waste of light (from 30 to 
60% ) on the sidewalk, top and ends of windows. Ordi- 
nary observation will show this. 


These Searchlight Reflectors greatly increase the 
light in the show window with the same current now 
using. 

Are the only reflectors ever correctly designed ex- 
pressly for window lighting, and have the most perfect 
reflective surface known. The results obtained have never 
been equalled. This is a broad statement but positively 
proved by disinterested tests. 

Made three styles for high, medium and low win- 
dows. 


The Scoop for medium sized windows is used in the 
majority of cases. Takes 60 or 100 watt lamp pendant. - 
All the light is directed as from a searchlight down into 
the window on the goods displayed. Comparison of re- 
sults is challenged with any reflector made. 

The excellence of this reflector and the low price 
placed on it will make it the reflector universally used, 
On the market but this year, thousands in use in the 
leading stores. 





SOLD ONLY THROUGH 
THE ELECTRICAL TRADE 


Send for free booklet, ‘‘The Efficient Illumination of 
Show Windows.” 


National X-Ray Reflector Co. 


247 Jackson Blvd. CHICAGO 
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go Artistic 
~ Concrete 
Columns 





For Street and 
Boulevard Lighting 


Be: if lj le- 4 
seautiful in de Electroliers Absolutely dutable 


sign. Substan- 





and require neither 


tial. Carryfrom “nati 
: ainting nor repairs. 

40 to 100 wat for Curb : tenes ete 
lamps. Possess the sparkling 
i! 7 : brilliancy of New 
Lighting England granite 
combined with the 
a durability of rein- 

forced concrete. 








Adapted for gas or 
tungsten lights. 





The Pettyjohn Company 


Style a | 580 N. Sixth Street 


TERRE HAUTE, - - INDIANA 
imperial 


5 Lights 
Down 








| Expensive Lightning Arresters 
‘ac WORTHLESS! 


UNLESS PROPERLY GROUNDED 


300 “Imperials” 


Many other in- 
stallations in the 
Central and 


Western States. . snameted 
McDonnell Iron 


Work 
ag ves woes - GROUND CONE 


Sets easily and quickly under buildings or 
other ordinarily inaccessible places. Costs 
little to begin with — Maintenance nothing ! 


RECO FLASHERS for Electrical Signs Installation very little, “Just bore a post hole 


and drop it in.” 








There's only one GOOD inexpensive ground—It’s the 














Approved by the underwriters. 
Immense variety, 9 distinct types. It has many other advantages which we'd be 
Don’t fail to secure our bulletins. glad to tell you about. 


New and original suggestions for signs. 
If your jobber won't supply you — write us. Let's get 


acquainted! We can save you time, expense and trouble. 


Full particulars, prices and samples in answer to your postal. Now is the 
time to write. 


PARAGON SELLERS COMPANY 


== Manufacturers —— 


REYNOLDS ELECTRIC FLASHER MFG. CO. soranect 48 Bifth Ave., Chicago s# = 


191 5th Avenue, Chicago New York Office, 1123 Broadway 






























































September 10, 1910 











ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


TO-DAY 


Today every progressive city in the United States with a population over 





10,000 is considering ornamental lights). When a “Board of Trade” or a 
‘‘Booster’s Club,” or whatever the local patriotic organization may be called, 
begins to consider seriously what it can do to make the city grow, it usually 


begins to consider the ornamental lighting problem. When the lights 
are up the people are so much pleased with the new impetus which city 
improvement has received that they go on and attempt other im- 
provements. 


One of Many Examples 


Take Minneapolis for example. The Publicity Club, a club of 
advertising men (men who know all of the numerous methods of adver- 
tising), appointed a committee to investigate the ornamental lights for 
Nicollet Avenue. The lights were put up. But before the Nicollet 
Avenue project was completed merchants on other streets demanded 
the lights and our factory was given a continuous order for its utmost 
capacity. Before more than one-fourth of the down-town Minneapolis 
streets were lighted we had inquiries from nearly all the adjacent cities 
about ornamental lights. We have furnished hundreds of these 
standards in the last two years. This has kept this particular depart- 
ment of our business running at its utmost capacity. In January, 1910, 

we finished two 





new factory build- 
ings given up en- 
tirely to one par- 
ticular style of or- 
namental lamp, the 
Corinthian. We 
now have a capac- 
ity for eight thous- 
and of these lamps 
a year, and at the 

















present rate that 
orders are coming 
in, the first two 
years’ capacity will 
be over subscribed. 


For further informa- 
tion address the 


The Corinthian Lights in Winnipeg 











FLOUR CITY ORNAMENTA 
MINNEAPOLIS, : 


Weare also manufacturers of the finer grades of ornamental iron and bronze work, c 


Fronts for Buildings, Bronze Counter Railings, etc. for banks. 








Corinthian Standard 
Design 
Patent No. 39759 
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L IRON WORKS 
MINNESOTA. 


onsisting of Elevator Enclosures, Stairs and Stone 
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\ : “TRADE MARK: *e /, 
Their use means more light, better light, brighter 
light—more for your money in every Way. Abso- 
lute uniformity in guality diameter and straightness 
is one of the many characteristics of “Electra’’ Car- 
bons that commend them to discriminating users. 
The superior material of which “Electra” Carbons are made 
does away with the blackening of the globe—a disagreeable 
feature inseparable from the use of inferior carbons. 
Suitable for all types of Arc Lamps, they bring forth the full 
light-producing potentiality of the lamp, producing the whitest 
light attainable by artificial illumination. The durability of 
, “Electra” Carbons----their long useful life----makes them the 





most economical on the market. Write for prices. 


HUGO REISINGER, ‘isezrs NEW YORK 
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DISTRIBUTION OF LIGHT INTENSITY 


OF AN 


EXCELLO FLAMING ARC LAMP 
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Excello Flaming Arc Lamps 


meet your requirements whether you have high or low ceilings. 

Our business is to help you solve your lighting problems.. When you select 
flaming arc lamps be sure that the name EXCELLO is on the name plate. 
It means Quality. [Standard for Efficiency and durability. | 


THE 
EXCECLO ARC LAMP 
COMPANY 


H. M. HIRSCHBERG, President 


CHICAGO NEW YORK BOSTON 
617-31 W. Jackson Boulevard 30-32 East 20th Street 184 Franklin Street 























50 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 























The Original 


Wheeler Street Lighting 
Reflector 


Used On 


Wheeler Mazda Street 


Fixtures 
No. 820, 775, 776 etc. consists of an 
18" Flat Fluted Porcelain Enameled Steel Reflector 
with a heavily galvanized and japanned steel hood 
edged in around it, and supported by a cast canopy 
having lugs cast inside it for attaching series film 
cut out sockets. 


The design of this reflector, with its position 
in relation to the lamp filament, effects a light dis- 
tribution of especial value in street illumination and 
gives nearly 

25°¢ MORE LIGHT 


than ordinary street fixtures. 


Wheeler Street Lighting Reflectors 


are fitted to plain or ornamental brackets or center 


- $pan suspensions as desired, with high tension insula- 


ting joints of a substantial construction built es- 
pecially for this work. 


Wheeler Street Series Cluster Fixtures 
for use on high tension circuits. 


Wheeler Mazda Street Fixtures 
for 250 watt, 400 watt and 500 watt Mazda lamps. 


Wheeler Mazda Lanteras 


for use On ornamental iron posts or on gas posts 


, a es 
already in position. an 


Sead for descriptive Bulletin. 


WHEELER REFLECTOR | COMPANY 


156 PEARL STREET - BOSTON 
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The Emeralite 
“KIND TO THE EYES” 
Makes 


The -Use of Electricity 
More Popular 


One great drawback to the general 
use of electric current for illumina- 
tion in the home has been the harsh 
blinding glare of modern lighting 
units. 


EMERALITE 


Desk and Piano Lamps are fitted 
with an emerald-green plated glass 
shade, having a whi‘e opal reflecting 
glass inside, they produce a light of 
high efficiency while at the same 
time protecting the eye from all 
glare or harsh light. Attractive in 
appearance. 

Made in various styles for various requirements. 
Pattern shown in illustration No. 6513. No. 
6513 is designed for ladies writing tables and 
other home uses; can be used as a piano light 
or on the wall as a bed light. The entire line 
are money makers for dealers and current 
sellers for the Central Station. 





Catalog on Request 





H.G. McFADDIN & CO. 


37 Warren St., New York 




























tt EYE COMFORT syst 


ef INDIRECT ILLUMINATION 




































































@ The only rational method of interior illumination. 
@ Is a wonderful success. 
@ Opens up a new and profitable field for you. 


@ Thousands of large and small installations being made in all 
sections of the country. 








@ The cafe in the New Blackstone Hotel with this lighting 
has the appearance of fairyland. Suitable for all kinds of 
interiors where ceiling conditions are right. 

@ We engineer your lighting problems free. 

@ Write for full particulars. 

@ We sell only through the trade. 








National X-Ray Reflector Co. 
247 Jackson Boulevard, CHICAGO 
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WIRT SOCKETS AND RECEPTACLES 












Ne 








CAT. NOTH 
Sater ie TT Pee 



















CAT. NO. 2102 


CAT. NO. 23802 
Porcelam: Newted Pase «th _" 
Shade Holder 
> 
* CAT. NO. 00 me. 
Pancise Ke Poms Socket 


SS 


CAT. NO. 2700. 





GAT. NQ@ TN 





CAT. NO. 2600 


heview Saket ee FO” 


AT. NO. 200 CAT. NO. 2300 CAT. NO. 3100 
eptacle, Mel She me Keyless Receptacle, Metal Shell on Key Receptacle for Concealed Wie Reads Eases ee One ee me ky Meu! 5 mn Keylen Receggucle, Metal Shel 
‘ in! Wing sin Passe. ton Concealed Wiring. mq. Metal Shell on Porcelam Base. ~~ Porcelam Bese. with 2 | 4° Shace S ' on Porcelan Stated Base 
woth 4” Shade Holder Her 





, 4 CAT. NO. 2800 
Reviews Recepeacte. Metal tee - Key Receptacle, Metal Shell on § Keyles Receptacle, Metal Shell on 


Poronla Angle Base. for Concealed § Angle Base for Concealed Wiring 





Wang 





te CAT. NO. 3500 
Posodinin Key Socket wah Mew! Porcela Kev Sechet with Mew. 
Top for VA Pie Tug fer UR Pore 





oath 2303 AT. NO. 2101 CAT. NO. 2301 


» 





CAT NOD 2601 


Keview Socket for YB" Pipe 
Pee wath 2 1/4 ~ Shade Heskden. 





a Se 





CAT. NO. 2701 CAT. NO. 280! 
Key Receptatie. Mets Shell on GEE lee Receptacle, Metal Sell 
Porcetan Angle Base. with 2 /4~ 4 Porcelain Angle Base. with 2 |A~ 
Shade Holder Fae Shade Hodde 













Made by 


WIRT MFG. CO. 
BURRAGE, MASS. 








General Sales Agent: 


C. S. KNOWLES 
7 Arch St., BOSTON, MASS. 
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Then 


when the plastering 
is dry the working 
parts are inserted in 


a jiffy. 


First: 


you put in the por- 
celain contact box— 
before the plastering, 
and— 















That’s 
the way the 


Metropolitan Detach- 
able Flush Switch 


is installed. Better? Yes, better, cleaner and more economi- 
cal. Every possibility of dirt or corrosion is eliminated from 
the start. It’s not until the dirt and confusion of building 
is over that the bright clean mechanism is put in place. No 
dirt to get into the mechanism—no moisture to corrode it. 
A switch is often ruined before it is used when put in by 
the old method. The saving in renewals is a big item. It’s 
a money saver and a money maker. 









WRITE NOW FOR FULL DETAILS AND PRICES 


METROPOLITAN SWITCHBOARD COMPANY 
East Ave. and 14th St., Long Island City, New York, N. Y. 
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RUNNING NOW 








Elements of Power Station Design 
By W. B. GUMP 


Mr. Gump has recently completed an extended trip through the central and 
western states, analyzing and making a careful study of power station construction, 
and he has laid out in this article a comprehensive study of the features entering 
into the building of power plants. 

His article is written with great care, is replete with illustrations, and has been 
prepared particularly for the use of the consulting engineer and the station engineer 
as a text book and guide on this most important subject. 

The following chapters have already been arranged: 

|. Preliminary Considerationsand Requirements. 2. The Selection of Steam 
Boilers and the Design of Boiler Rooms. 3. The Selection of Prime Movers. 
4. Steam Pipingand Auxiliaries. 5. Preliminary Electrical Requirements. 6. Switch- 
board Design. 7. Installation Details. 8. Underground Transmission. 9. Overhead 
Transmission and Line Calculations. 10. Lightning Protection. 11. Substations. 
12. Distributing Systems. 13. Storage Battery Plants. 14. Typical Power Stations. 
15. Power Plant Specifications. 16. Organization and Finance. 

Mr. Gump’s work will take first rank as a text on this important subject. This 
series of articles will run for several months, and, individually, is worth far more 
than the total cost of a year’s subscription. 














For the Issue of September 17, 1910 


Design of Direct Current Dynamos 
By W. T. RYAN 


Mr. Ryan has an enviable record as a successful designer of dynamo-electric 
machines. His articles on transformer design in recent issues of the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN attracted widespread recognition, 
and he has followed these articles with another entitled ‘“‘How to Design a Constant 
Potential Direct Current Dynamo’. A good dynamo can not be designed by mere 
rules. ‘There are, however, certain fundamental principles which must be taken 
into consideration, and which must be laid down definitely and taught with decision. 
Dynamos are usually made to be sold. The successful designer must produce a machine 
which as well as being efficient can be manufactured and sold ata profit. It is the purpose 
of this article to present as briefly and clearly as possible the fundamental principles upon 
which the design necessarily rests. 

For sixty days we will make a special subscription offer. Send for full information now. 

We cannot guarantee to supply single copies or back numbers. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


507 Marquette Building, CHICAGO, ILL. 
NEW YORK, 13 Park Row LONDON, E. C., 42 Otp Broap Srreer 
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ALBA is above all competition as the lamp for 
out-door city illumination. The vertical, large 
cored carbons produce a light of unrivaled 
brilliancy and volume, perfectly distributed 
and of wide range. The record of 
Alba as a lamp for street illum- 
inationis a page of 


problem put it Write for literature 


up to us , with full technical 
information re- 
garding ALBA 


Chas. L. Kiewert Co. 


MILWAUKEE, 114-116 Huron Street KANSAS CITY, 1511 Grand Avenue 


SAN FRANCISCO, 198-197 Fremont Street 7 : 
S40 DRAENOR, SUR Seems New York, 39 Cortlandt St. 1727. ra. 1 prick aise. 
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Dial Resistance Boxes 
and Wheatstone Bridges 


FOR 
Precision Measurements 


Catalogues of Measuring Instruments gladly 
sent upon request 


THELEEDS & NORTHRUP CO. 


ELECTRICAL MEASURING INSTRUMENTS 
4902 Stenton Ave. PHILADELPHIA, PA. 











ESTERLINE 


Graphic Meters No. 11 














For records of service voltage, maximum 
demand and motor testing the Esterline 
Portable Graphic Meter is what you want. 
Case is solid aluminum. No glass, no 
shrinking and warping. Light, convenient, 
neat and accurate. 


The Esterline Company 


Lafayette, Ind. 
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Nas 
TORS 
BATTERY 
ASSESAS 








FLAT SPIRAL SPRINGS 


ofany desired length. Highest quality. Most 
durable for Motors, Registers and all Elec- 
trical purposes. Write for full details. 


CARY SPRING WORKS 


240 & 242 W. 29th St., NEW YORK CITY 




















Speer New Type Street Railway 
Motor Brush 


will give you high mileage and increase 
the life of your commutator. Made in 
Grade H, H-3, H-8. 


SPEER CARBON CO., St. Marys, Pa. 























Flat or Wire Springs 


We manufacture springs of every description 
for all purposes. We give special attention 
to the selection of materials, accuracy of 
workmanship and temper, thus producing re- 
liable goods. Let us figure on your require- 
ments. 


Special Screw Machine Products 
up to % inch diameter 


Write for our catalogue No. 5-F containing 
full information. 


ESTABLISHED 1857 


THE WALLACE BARNES CO. 


BRISTOL, CONN. 














DELCO IGNITION 


For Your Automobile 


Gives you better control of your car in a crowd. Is 


economical. Runs your car 2,000 miles on six dry cells. 


Phone or write for particulars. 


Kellogg Switchboard & Supply Co. 
CHICAGO 
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Dossert Solderless Connectors 








epee CONNECTORS eliminate entirely the use of solder 
in making electrical connections and splices. By their 
use much labor is saved and splices obtained that will with- 
stand any overload. Many careful tests show that a splice 
made by means of a Dossert Connector will not heat as 
much as the cable which it connects when the cable is heavily 
overloaded. We believe that many of the difficult problems 
of wiring and cable work can be easily solved by the use of 


Dossert Connectors. 








DOSSERT & COMPANY, Inc., 242 W. 41st St., New York 


G. W. ARMSTRONG, Western Manager, 617 W. Jackson Boulevard, Chicago 






















Etc. 




















PURCHASE 


Lead Drosses, Oxides of Lead, 
Peroxide of Lead, Sulphate of 
Lead from Acid Chambers and 
Storage Batteries, Battery Plates, Be 
Tank Linings, Scrap Lead, Hard- eae building. 
ened Red Lead and White Lead, se 





WRITE FOR PRICES 


MAIR IN 
[~~ SWITCHBOARDS 


The two finest switchboards 





bought this year we are now 











In each case we were the high bidder, 
but a low grade switchboard is a con- 
stant source of expense and annoyance, 


ST. LOUIS SMELTING Be and our reputation forbids our build- 
AND REFINING CO 3 me ing any thing but the best. 


613-614 Frisco Bldg. bg 
ST. LOUIS, MO. AS Se WALKER ELECTRIC COMPANY 








2318 Noble Street, PHILADELPHIA 
Chicago Office: 204 Dearborn Street 


39 Cortlandt Street, New York 
729 Park Bldg., Pittsburg 


84 State Street, Boston 
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TRUMBULL 


PANEL BOARDS and CABINETS 


— BUILT TO MEET THE REQUIREMENTS OF PRACTICAL SERVICE 


PANEL BOARDS ff S- teal MWieee oe CABINETS 


REGULAR TYPE ES a (- ‘tens | Seer eS 

Carried in Stock ‘toa as & ae ao” STEEL CABINET 

Trumbull Cabinets are 

r . € made in all styles and sizes, 

We carry in stock for im- fs able Gy with wood, steel or fancy 

mediate shipment a full line Soe Sy ee PN trims. They are, like Trum- 

of types “E”, “ES”, “P” and oe ay ae ae bull Panel Boards, dependa- 

“pe” 9 toatie $9 : , 4 

“PS , 4-24 circuits, 3-2 and guesses enone Geom. ble at all times and unsur 
-2 wire ready at all times. “PS” Type, 3-Wire Mains passed for durability. 


Our factory facilities for designing and constructing Panel Boards are unrivaled. Prompt shipments. 
Try us on your next rush order. 


THE TRUMBULL ELECTRIC MFG. CO. 


PLAINVILLE, CONN. 


NEW YORK BOSTON PHILADELPHIA SAN FRANCISCO 
136 Liberty St. 76-78 Pearl St. 138 No. 10th St. 84-86-88 Second St. 
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Cincinnati 


G. M. GEST 


Conduit Engineer and Contractor 


Executive office, 277 Broadway, New York 


Chicago Montreal San Francisco 
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WANTED 


Dealer Agents 


The kind of man we want is one not satisfied with less 
than $5,000 per year. Ambitious, energetic, a “live 
wire ;"’ standing wellin the community; acquainted with 
the leading business men of the city; not necessarilys a 
clubman, but identified with civic interests; one who has 
some capital. Character much more essential. Prefer 
that he understands electricity or ventilation. Must be 
able to talk to the man “higher up.” 


The right man can secure the exclusive agency for the 
Vohr Ozone-Maker in his territory, and it is up to him 
as to howmuch he can make. When you consider this 
proposition remember that you have the two greatest selling 
points combined in one device,—self-preservation and 
economic gain. The Vohr makes for health and effi- 
ciency. It is the newest thing in the electrical field. 
Wherever it has been installed it is regarded as a necessity. 


The field is absolutely unlimited. Sales in Germany last 
year were seven million dollars. It ts new in this coun- 
trsy, but developing fast. 


Some of our leading installations in Chicago will give 
you an idea as to the selling possibilities: 


Chicago Telephone Co. 
Chicago Title and Trust Co. 
S. B. Chapin & Co., Bankers and Brokers 
The Hub 
Five of the leading restaurants 
Rector’s 
Edelweiss 
Richelieu 
College Inn 
Great Northern Cafe 





American Music Hall 
Cook County Hospital 
Municipal Courts 


If you are sure that you can make good, write or wire your 
claim for consideration. Not even the Automobile in- 
dustry offers such opportunities for agents’ profits as does 
the Vohr Ozone-Maker. And now is the physcholo- 
gical moment.- Throughout the breadth of this land 
every one complains against impure air. Tuberculosis 
and pneumonia death rate awakened us. Outdoor life is 
the cry. Business must be done indoors. The Vohr 
brings pure air to the city inhabitant. 


The Vohr Ozone-Maker is a distinct contribution to the 
advancement of civilization in the fact that it affords abso- 
lutely pure air. How—you can learn. What you are 
particularly interested in is the fact that a splendid oppor- 
tunity for exclusive agencies are at hand and if you are 
the right man, here is absolutely the right proposition. 
Just one sale in Chicago made our agent better than a 
year’s salary. Only four sales per week makes over 
$600.00 per month. You must prove in your first letter 
that you are worth our attention. 


STANDARD ELECTRO.-UTILITIES 
COMPANY 


Long Di Pho 
"Monbes 8 + 316 Fifth Avenue, Chicago 
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A Complete 
Isolated 
Electric 
Light 

Plant 




























The Brush Electric Lighting Set 


| This generating outfit consists of a 10 H. P., four cycle engine 
direct connected to 4+ k.w. generator. Gas tank switchboard, 
switches and all accessories complete for operation immediately 
it is set up. 


Designed by one of the first gas engine experts as “an easy to 
start,’’ reliable and steady running outfit. 


A practical, every-day requirement for stores, hotels, summer or 
winter resorts, suburban residences, lighting factories, yachts and 
tug boats. In fact it may be adopted with success wherever 
light outfits of its capacity can be used. 


Regular stock outfits, 115 or 60 volts. 

Dimensions over all, 2x5 ft. 

Weight, complete, 1350 Ibs. 

Maximum capacity, 5) k.w. 

Variation on extreme load changes 
about 2 per cent. 

















Electrical contractors and power companies can sell this outfit in 
territory beyond service lines and make future customers for 
service when extensions are completed. 














erent 


Send for fully illustrated and descriptive catalogue —it means 
money to you. 


THE CHAS. A. STRELINGER CO. 


DETROIT, MICH., U. S. A. Box E-1 
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and Iwo Seconds 


are all you need to install the 


























An approved device which again gives the convenience of instan- 
taneous lamp cord adjustment — convenience which was formerly 
well recognized, though only partly offered by the older types dis- 
couraged by insurance authorities. The “‘Slipon”’ is the only type 
that meets modern conditions and is approved by the Underwriters. 


Made entirely of best hard porcelain. It is fireproof, practically 
everlasting, and will harmonize with any surroundings. It does not 
chafe the insulation of cord, meets requirements of all drop lights, 
and does away entirely with cutting the cord to install, which is 
necessary on old types of adjusters. 


Here, then, is a device which fully meets every demand of sim- 
plicity, effectiveness, convenience and saleability for consumer, 
jobber and contractor. 





Packed 25 in a neat carton, 500 adjusters in a standard package. 
We shall gladly send a sample to anyone interested. 


You certainly want to know all about this new, convenient, approved 
**Slipon’’ Cord Adjuster. 


Get your pen now and send for sample and prices. 


National Electric Specialties Co. 
20 Broad Street New York 
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That is a fair proposition for all, whether dealer or consumer, we are willing to make a thirty 
day trial offer for this purpose with what represents the highest efficiency, lowest in initial and 
current consumption costs and maintenance expense, that is on comparison nil. 


The Waage Electric Soldering Tool 


proves best on any test, in Quality, Efficiency and Merit, together witha price that is right. 





No Diam. Length Watts Price No. Diam. Length Watts Price 
5 “" 7%" 95 $3.50 ac — . 30 A” 11 90 $5.00 
10 4’ 10 40 3.50 35 hs 11 120 5.50 
ISA. {3” 10% 50 3.75 40 1% 12 140 6.00 
20 Vil 10% 60 4.00 45 1% 12 160 7.00 


These figures represent the ultimate minimum, current consumption, maintenance expense and initial cost for a Tool of this kind. To the 
Dealer this means increased sales plus satisfied customers, to the consumer satisfied workmen plus increased output. Take advantage 
of our thirty-day trial offer and prove this statement of facts to your own profit and satisfaction. 


AGAIN WE ASK THAT YOU MAKE A COMPARISON FOR YOU WILL FIND THAT THE 
ADAPTABLE LAMP CHANGER IS THE ONLY LAMP CHANGER MADE THAT IS 


adjustable to any size or style of lamp and adaptable to any angle at any height from five to thirty-five 
feet above the floor level. The only device that is adapted for use with Tungsten and Tantalum lamps. 


Slips on and grips the bulb with absolutely no jar, and off the same way. A twist of the wrist adjusts it. No complicated parts and 
Can’t get out of order and lasts forever. Initial cost the only cost, and the price is right. 

All Pole in 5-foot sections {unless 
Special] Wood Pole (up to ten feet on- 
ly) $.15 per foot. =teel pole (five to 
thirty-five feet) $30 per foot. Six 
inches is charged for each joint. 


made of steel throughout. 


$3.00 each in the U.S.A. 


POLE PRICES OPPOSITE 


MR. DEALER 


still wasting 75 per cent of the time used in cleaning and renewing electric lamps with a ladder. 


ILLINOIS APPLIANCE COMPANY 


(Not Incorporated) 


CHICAGO 








lf you don’t handle the Adaptable Lamp Changer you are passing up business that belongs to you, for your customers are 
They would be glad to have you tell them hou 
to save this wasted time and money. 


165 Dearbon Street Telephone Central 516 


Vol. 57—No. 11 


MAKE A COMPARISON — 
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Circuit Breakers 


RIGID TYPE 


Frequency Meters 


ALARM TYPE 























' J 

O 1 

I 

The Hartman & Braun frequency meters are obtainable in an 

alarm model which rings a bell and lights a colored lamp when the 
frequency varies a predetermined amount from the normal. 


This attachment in no way interferes with the regular working 
of the instrument as an accurate frequency indicator. 








Roller-Smith rigid connected breakers are specially well adapted 
for the protection of motor circuits, an overload on any pole result- 
ing in the opening of all. ° 

We specialize in motor protective apparatus, and these breakers 
can be furnished in plain overload, underload, no-voltage or shunt 
trip types and combinations. 


For fuller information apply to 


MACHADO & ROLLER, General Sales Agents 
203 Broadway, NEW YORK 


1101 Monadnock Block, Chicago 
155 New Montgomery Street, San Francisco 


248 Security Bank Building, Minneapolis Minn. 


1528 Oliver Building, Pittsbur, 
. 1407 Brown Marx Building, Birmingham, Ala. 


723 Williamson Building, Cleveland 
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CUTLER-HAMMER 








Surface Switch 
with label, No. 7102 


Surface Switch Cleat Switch 


without label 








Cutler Hammer Switch Specialties are operated by 
the simplest mechanism yet invented having only three 
moving parts, a coil spring, a contact piece and a push- 
bar. They represent the most radical advance in snap 
switch designs. 

Surface Switches are made for molding, concealed 
wiring and for open knob or cleat wiring. Note the 
label holder shown in No. 7102 (furnished when desired) 
for indicating the circuit or lamps controlled. 

Pendent Switches are made in four standard tints, 
white, ivory, brown and grey. Our 3-point and 2-cir- 
cuit switches are the only ones of their kind on the 
market. ‘ 














Battery Switch 


6 Amp. Pendent 


6 Amp. Pendent 








The ingenious operating mechanism has permitted 
introducing special advantages in other useful devices. 

Lamp Sockets:—no twisting necessary to operate, 
better for tungstens, rating, 6 A.125 V.—higher than 
any other key socket. 

Battery Switch:—has all the qualities of the larger 
switches—favored by automobilists. 

Canopy Switch:—adapted for wall brackets, table 
lamps, etc. ; allows use of tungsten lamps. 

Candelabra Switch:—smallest and neatest made. 

Door Switch:—positive action—large capacity. 


Descriptive Booklet on Request 
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Electrically 


and 


Mechanically 


The 
“PELOUZE” 


Electric Iron 


is the iron of highest efficiency and endurance. 
It has a perfect control of current and tempera- 
ture while ironing. Guaranteed to work 
perfectly and save current. No stand required. 
Starts quickly, works smoothly and lasts in- 
definitely. Ask the leading jobbers. Write 
for prices and facts. 


Control of Temperature 


























Pelouze Electric 
Heater Co. 


232-42 E. Ohio St., Chicago 


PETTINGELL-ANDREWS COMPANY, BOSTON a 


New England Agents 
* When Not in Use 




















ie Seana 














Taber Electric Vacuum 
Cleaning Machine 


The Triumph of the Century 





Designed 
for 
permanent 
installation 
In 
Basement of 
Hotels, 
Churches, 
Private 











































































10 Amp. Pendent 2-Circuit Pendent 








Lamp Socket | 


THE CUTLER-HAMMER MFG. CO. MILWAUKEE 












- Residences, 
Electric 
Switches 
supplied for 
Starting and 
Stopping on 
each floor 
STATIONARY TYPE 


Manufactured by 


TABER PUMP CO. 


Address Vacuum Dept. 
BUFFALO, N. Y. 
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4% 


9 
S <m™ 


: OSCE i vite Oe, ame 
KEverything Electrical 33 
e 4 : SS tf per 





CHICAGO 











The 
“Franklin 


Mazda” 
Lamp 


is always in advance 
of its competitors 


Notice the five fila- 
ments, the spring 
anchors and other 
improvements. 





Let us tell you of 
them and quote you 
special prices on 
your requirements. 











7m The VAC-M = 


LIGHTNING ARRESTER | 
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in making competitive tests 
will be seen to glow con- 
stantly (if room be darkened 
slightly) while the static source 
is connected. This glow is 
of a light violet color, and is 
constant, showing that the 
static current does NOT 
PILE UP and break over; 
but is discharged as fast as it 
reaches the arrester. 


Over 500 of the new 
“VAC-M” Arnresters in use 
for the past four years under 
the personal supervision of 
the inventor. 


The protection is perfect 
and complete. 


FOR MORE FACTS— 
WRITE US 


NATIONAL ELECTRIC 
SPECIALTY CO. 
Toledo, Ohio 





504-505 St. Clair Building 








GROUNDED CIRCUIT TYPE 
Two-Thirds of Actual Size 






































FAIRMOUNT ELECTRICAL SPECIALTIES 








Bendhicks 
Type 4" 
Short-Ell 

Weatherproof 
Conduit 
Fittings 


Emery Tripods 


Adjustable and separ- 
able. Hang your fix- 
ture plumb. 


Vogel 
Ground Clamps 


For Telephone, Tele- 
graph and Signal 
Lines. Fits all sizes of 
pipe. 


Fairmount 
Station Pot-Head 


Absolutely new principles 


=eeus0 


tua ow 





Eliminates the wiped-joint. Practi- 
cally indestructible. For vol- 
tages up to 35000. 








Arclets 


An Insulated 
Hickey; for hanging 
Arc Lights and 
Clusters on Tubing. 


All-in-One 
Ground 
Clamps 


Three sizes. Ad- 
justable to all sizes, 
pipes or cables. 


Alligator 
Test 
Connectors 


Fits any combina- 
tion of wires No. 10 
and smaller. Made 
of Spring Phosphor 
Bronze. 











WRITE FOR CATALOG AND PRICES 


The Fairmount Electric & Mfg. Co. 


2322 Market Street, PHILADELPHIA, PA. 


NEW YORK, 3 W. 29th St. BOSTON, 76 Pearl St. ST. LOUIS,1414 Chestnut St. SAN FRANCISCO, 143 Second St. BUFFALO, 237 Vermont St. MINNEAPOLIS, 909 Seourity Bank Bidg. 











































September 10, 1910 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 





To the Man who Pays the Bills 
Ohe 


Hartford Time Switch 


helps the sale of current. It turns the light on when it’s wanted 
and turns it of when it would mean waste to burn it. It saves 
money for your customer and makes money for you. It eliminates 
every element of waste or unnecessary expenditure in your customer’s 
lighting bill. It ensures to the current-user the fullest practical 
service and every possible return from his lighting expenditure. 
It encourages him to increase his appropriation, makes the use of 
electricity more popular and in a short time increases the business 
of the Central Station. 


Turns the current on or off at any prearranged hour. Requires no attention 
other than one weekly winding. Made in many types for many sorts of service. 
Type “ B”—On and off daily at any predetermined time. 
Type “‘C”’—Omits operation one day a week—Sunday for example. 
Type “‘D”—Similar to “B” but throws light on and off twice daily. 
Type “E ”— Designed for use with Two Rate Meter service. 
Type “‘G”—For apartment house hall lighting. Worth investigating. 
Type “W”—The perfect time switch. For currents up to 300 Amps., 
le. apes oft wis and for high potentials to break in oil. Waterproof. Details on request. 
ype W, 75 to mp. And up to 4 


1, 2 or 3 Pole Definitely Guaranteed. Write for Full Particulars 


Hartford Time Switch Co. “sew vor 
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The 


Dip 
Circle 


or 


Incli- 
nometer 
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For measuring the incli- 
nation of the earth’s mag- 
netic force to the plane 
of the horizon. 

It is provided with an 
accurately centered 20 
centimeter needle and 
equipped with an arrest- 
ment. Horizontal and 
vertical circles are sil- 
vered and divided into 
degreesand thebrass case 
has a ground glass back 
and removable crystal- 
glass front. 





























Gurley Quality 
Electrical Instruments 
of Precision 




















Many types for many uses. rere 
SS 
Reversing Key: with Platinum or Silver Sliding Contact Decade Resistance Boxes: 
Contacts. The most convenient and rapidly manipulated resistance boxes 


Besides the short circuit key a reversing key is usually inserted 
in the galvanometer in order that deflections may be obtained CATALOG DESCRIBING FULL LINE, REPLETE WITH 
always in the same direction. TECHNICAL INFORMATION, SENT ON REQUEST. 


ae ——— 


The most accurate, depend- 
able and durable of all elec- 
trical measuring instruments, 
scientifically constructed along 
advanced lines. Improved de- 
sign, mechanically perfect. 


The full line forms the most 
complete collection of instru- 
ments of precision before 
the electrical public of the 
country. 








Scientific Apparatus 


on the market. 


W. & L. E. GURLEY, TROY, N. Y. 


Largest Manufacturers of Civil Engineers’ Instruments in the World 
Established 1845 Incorporated 1900 














a 
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Transformers of all kinds are the 
best that money can buy. They cost 
no more than others. You cannot 
afford to pass them by. 

















Remember we make anything in the 
transformer line. 


INSULATING VARNISHES and 
CLOTH stand in aclass by themselves. 
We always back our goods to the finish. 
Get samples and test them out for your 
selves. Prices? 








Means 


HIGHEST 
QUALITY 





Bias Varnished Tape is tacky, 
elastic and strong. Packed so it can 
be carried in stock for months. 





The Packard Electric Co. °32°"" 











um ton 


ENCLOSED FUSES AND B 
SWITCH BOXES OUTLET BOXES 








Sectional Switch Boxes = Hood Fuses 


Patented April 2, 1907 


“AA” Single 


for 
Old and New Old and New 
Work Work 


“AA” Spacer 


LOCKS © 


AND COVERS 


Conduit Boxes and Covers 


No. 107C 
No. 106 


Can be built up into any number of gangs from Single or = . ~~ aa Made from 14 Gauge Steel finished in a 
2 Gang Box by the aid of Spacers furnished in any de- : a ne x emeoth insulating Enamel, bat where de- 





sired depth, equipped with reversible and sliding ears so as 


to be adapted to plastered or unplastered walls. Lae . ra sired can be furnished with a galvanized 





ee eae Se ea “3 coating applied by the sheradizing process, 


Have stood the mest severe teste, ore made by skilled |] making the only reliable rustproof Galvaniz- 
workmen, scientifically constructed. ; 
0 Specify “UNION” on your next order. ed Box obtainable. 














CHICAGO FUSE WIRE & MFG.CO. “Saree. 











68 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Vol. 57—No. 11 


P=M 


METER CONNEC Ts 
aah BLOCKS 


4 Designed to meet a very definite 
lepine demand of the electrical industry. 

ace . Since the introduction of the new 
. | high efficiency lighting units with 
ae. energy consumption so much less 
than the older type of lamps, Cen- 
tral Station men have found that 
many meters fairly satisfactory a 






























few years ago, now-fail to accurately 
register the consumption of smaller 
candle-power Tungsten, Mazda and 
Tantalum lamps. 


This Means Loss to 
Central Stations 


It has been found necessary to con- 
tinually check the calibrations of 
meters, especially at the lower loads, 
in order to bring the accuracy to a point where the regis- 
tration is within commercial limits. 


This Means Heavy Expense to the 
Central Station 
The P-M Meter Connection Block has been developed to 
facilitate the installation, testing and replacements of inte- 
grating service meters at minimum cost. 
It Means Economy to the Central 
Station 


Let us tell you Why and How. Write for details 


The Hart Mfg. Co. 


HARTFORD, CONN. 


NEW YORK BOSTON ATLANTA CHICAGO DENVER SAN FRANCISCO 
TORONTO, ONT. LONDON, ENG. 
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“DIAMOND 
SWITCHES 


are accepted by the most critical 
and experienced switch users as 


THE 
STANDARD OF | 
WITCH EXCELLENCE 


You take no chances when you install ‘*Diamond 





































































































H” switches. Every element of chance or un- 
certainty has been eliminated long before the 
switch gets to you. No expense is spared to make 
“Diamond H” switches electrically and mechani- 
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cally perfect. There are no “seconds” in our out- 


put. Every detail must be right and the product 

















perfect from A to Z before it can leave the factory 








“Diamond H” methods are right, the product is right and the price 
is right. Catalogue is right, too, and yours for a postal. 


The Hart Manufacturing Co. 


Hartford, Connecticut 


NEW YORK BOSTON CHICAGO DENVER SAN FRANCISCO 
ATLANTA TORONTO, CANADA LONDON, ENGLAND 


‘ 
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A SMILE SLIPS OVER 


His Face Because the 


““Never-Slip”’ 
Wire Grip 


Never Slips 


No rivets—no joints. Simple and plain 
as A-B-C—can’t get out of order—easily 
adjusted—always ready—waiting for the job. 




















METHOD OF USING GRIP 


“ NEVER-SLIP" WIRE GRIP 




















Only one size needed for all wires, and it will hold anything—the greater the pull the tighter the grips. Quick release. It is 
a time-saver and a money-saver. You cannot afford to be without it. You can have anything we’ve.got— only let us know 


where you are. /Vrite for circular and information. 


UNION ELECTRIC MANUFACTURING CO. - PEKIN, ILL. 


























“The Recognized Authority on Wiring and Construction” 
The Electrical Journals of the United States, Canada and England 


J Member American Institute of Electrical Engineets, formerly Electrical Inspector for 
By H. C. CUSHING, [. Boston Board of Fire Underwriters and Underwriters’ Tariff Association of New York. 


Over 191,500 Sold 


16th YEAR 16th EDITION 


1910 Standard Wiring 


is the only book on Electric Light and Power Wiring and Construction endorsed and 
recommended by every Board of Fire Underwriters in the United States, because it is the 
only one kept strictly up to date and revised every year in accordance with every rule 
and requirement of the 


National Electrical Code 


which it contains, explained and illustrated. The 1910 Edition has been completety 
revised and rewritten from the first to the last page, and contains new illustrations, tables 
and diagrams in accordance with the latest and best practice. 








“It settles disputes and, if referred to before wiring, prevents disputes’’ 


Se $1.00 
ELECTRICAL REVIEW PUBLISHING CO. 


Western Headquarters for Electrical Books, 507 Marquette Bidg., CHICAGO 
E. T. BIRDSALL, 


“The Best Book on Wiring Ever Produced” M. E. A. i. EE. 
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Light for Large Areas 











Foundries R. R. Sheds 
Warehouses Amusement Parks 
Piers Theatre and Store Fronts 


Excavations for New Buildings 


Such applications as these where large areas are to be lighted 
and where single illuminating units of high candle power are desired, 
can be lighted more cheaply and more satisfactorily with the 


Hlawlhorn 


TRADE MARK 


FLAMING ARC LAMP 


than in any other way 











“Hawthorn” Flaming 


Arc Lamps 





There is no complicated mechanism to get out of 
order and cause expensive repair bills. 


The “Hawthorn” Flaming Arc Lamp is so simple in 
construction that any apprentice can easily install 
one and make any repairs if necessary. 





Let us show you why Hawthorn Flaming Arcs are 
the best on the market and how your lighting expense 
is reduced by their use. 








Drop a card now for our New Bulletin No. 330 on ‘‘Hawthorn’’ “Hawthorn” Flaming Arc in Shipping Department 
Flaming Arc Lamps. 


THE WESTERN ELECTRIC COMPANY FURNISHES EQUIPMENT FOR EVERY ELECTRICAL NEED 


nec eo ret Wo Jorn -Elecsin MC an 


New York Boston Chicago COM PANY St. Louis Denver San Francisco 


“SAVE TIME AND FREIGHT” 
nO0S-No, 


; oe“ 
is) <> ST 


Be pe Q 


HONE 









Philadelphia Pittsburg Cincinnati Kansas City Dallas Los Angeles 
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BROOKFIELD 
STANDARD GLASS INSULATORS 








PHILLIPS’ INSULATED 
WIRES AND CABLES 


om EDWARDS 


EDWARDS & CO., INC., 
HOUSE GOODS 



































TRADE MARK 


“ar «=©—C Chloride 
corer Accumulator’ 


‘* ELECTRA’’ ARC LIGHT CARBONS 
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STORAGE BATTERIES 
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SKELETON ANG ENCLOSED SIGNAL BELLS 
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“TELEPHONE OUR 








These pages indicate a 


Sales Policy 
which is as unique as it is successful. 
It is a policy having for its basis, 


the success of which is evinced by upward of 5.000),000 


Weslorn Lyheciric 


“Bell” Telephones 


in use throughout the country and the constantly in- 


creasing demand for 


Hawlhorg 


Power Apparatus and Supplies. 


The Trade Marks 


shown are the emblems of manufacturers whose pro- 


ducts are 


Standard 


in the electrical field. 


Each trade mark denotes an established standard of 





The Western Electric Company Furnishes 


Complete Stocks of All 






New York = Chi 
Philadelphia 


Reston Indianapolis 
Pittsburg Cincinnati 
Atlanta Minneapolis 
Montreal Toronto 
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Manufacturers of the 5,000,000 “Bell 
All Apparatus and Equipment Use 
and Maintenance of Telephone Plant 
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tablished Standards of Quality 


0 Fawlhorg 


TRADE MARK : 
MOTORS, GENERATORS, ARC LAMPS, FANS, IGNITION BATTERIES, ANNUNCIATORS, BELLS ‘*See the Teats on the Petticoat’’ 





bes (CFI .~ Ad 
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. EE —ea— 


SOLDERING COMPOUNDS, TRANSFORMERS, MAZDALIERS HEMINGRAY GLASS 
INSULATORS 





‘oe We ECE 


a) 








| tach Trade Mark is your PHILLIPS’ 


INSULATED WIRES 


Guarantee AND CABLES 


quality. 
it is more than that. 
These Trade Marks Indicate the lines of greatest 


Economy 
) the development and maintenance of electric equip- 


inent. 

Grouping these manufacturing emblems — these WESTON ELECTRICAL MEASURING 
trade marks—in this way have a special significance INSTRUMENTS 
which must appeal to every buyer of electrical equip- 
ment and supplies. “ ” 

No other jobbers cover the field so completely, w PaaeL Deaase Chaaere 
either with products of established quality or with an 
organization of selling and distributing houses so well 
quipped to serve efficienly buyers of every class. 

For the Electrical Dealer, Contractor, Central-Sta- 
tion Operator and Consumer this distinctive scheme of 


Quality Stocks and 


Unequalled 
Distributing Facilities 


must suggest the direction your orders should take. 

















D & W FUSE CO.’S 
ENCLOSED FUSES 








Equipment For Every Electrical Need 


l§ These Standard Lines Are 
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\ L/) ILLUSTRATIONS 
Se 500-W att Mazda Lamp, cut 4 actual size 
Monolux Units, cuts 1-16 actual size. 











The Perfection of 


. Two Big Lamps 


The General Electric 400, and 500-Watt 
MAZDA Lamps for Standard Lighting Service 


These two new lamps combine the high candle-power of other 
large lighting units with the h‘gh efficiency and all other desirable 
features of incandescent lamps. 

They are simple, one-piece devices, requiring no more attention 
than the ordinary incandescent lamp,—and have the high efficiency 
of | to 1'4 watts per candle. 


that of the smaller sizes. For a given illumination, the 
installation and renewal cost is therefore correspond- 
ingly low. The wiring cost is also low as fewer outlets 
are required where the large lamps are used. 


Reflectors and Globes 


For interior lighting where artistic effects are desired, 
a line of ornamental glass globes and shades have been 
designed to go with these lamps, known as the“Monolux." 
The Monolwx reflectors and globes give excellent diffu- 
sion and add greatly to the appearance of large interiors. 

For mill and factory lighting, a 22 inch pressed steel 
reflector, known as the “MAZDA MILL” or “M-M" 
diffuser has been provided. This reflector is enameled 
witha baked-on enamel which gives a highly efficient 
reflecting surface and will withstand rough usage. 

Bulletin 4753 gives full particulars—your request 
brings it. 


eneral Electric Company 


Largest Electrical Manufacturer in the World 


Principal Office - Schenectady, N. Y. 
Main Lamp Sales Office: Harrison, N. J. 
SALES OFFICES IN THE FOLLOWING CITIES: 


Field of Usefulness 


Where the number of outlets is limited, or large con- 
centrated light sources are preferable to scattered units 
of small candle power, these lamps can be used to replace 
the other large units or clusters of small units which have 
been used heretofore. They are just the thing for light- 
ing auditoriums, department stores, all large interiors 
and also store fronts, show windows and billboards. 


Durable Filaments 
The filaments of these lamps being large m diameter 
are consequently strong and durable, reducing the 
danger of breakage and insuring long life. 
Economical to Install and Maintain 
The cost of the lamps per watt is much lower than 


Atlanta, Ga Chicago, Tl Indianapolis, Ind. New Orleans, La. Salt Lake City, Utah. 
Baltimore Md Cincinnati, O. Kansas City, Mo. New York. N.Y. San Francisco, Cal. 
Boston, Mass Cleveland, 0. Los Angeles, Cal. Philadelphia, Pa. St. Louls, Mo. 
Buffalo, N. Y. Columbus, 0. Minneapolis, Minn Pittsburg, Pa. Seattle, Wash. 

Butte, Mont Denver, Colo. Nashville, Tenn. Portland, Ore. Spokane, Wash, 
Charleston, W. Va Detroit, Mich New Haven, Conn Richmond, Va. Syracuse, N. Y. 
Charlotte, N. C (Office of Sol’g. Agt.) 2499 


























September 10, 1910 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 75 


















Electric 
SN NTON 


General 
VERTICAL 


| Flame | 








































for more than a year have thoroughly 
tested this lamp in many parts of the country 
under all conditions of commercial service. One of 
the largest trial installations was in the streets of Boston, 
where fifty of the Series D. C. Lamps have been in successful 
operation for over a year. The reports on all installations prove the 
“perfectly satisfactory operation” of the lamps on all commercial cir- 
cuits. All reports comment favorably on the great reliability and dura- 
bility of the lamp in addition to its exceptional efficiency. 


The Most Efficient Lighting 
Unit in the World 


Two other striking features of this elec- 










The series lamp has an efficiency of .178 watts years. 
per mean hemispherical candle power and the trode are that it is posttve and feeds upward. 


multiple type an efficiency of .252 watts. 







In addition, the mechanism is so arranged that 






This most remarkable efficiency = due, adie arc remains always in the same position. 






large measure, to the wonderful lower elec- 





trode—a carbon tube with a specially pre- 
pared core, the successful result of an 
extensive research covering a period of 





General Electric Company 


Schenectady 
New York 


Upon request our engineers will explain 
in detail the many exclusive features of 
this new type of lamp. 
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New Electrical Literature 


The great educational development that has been witnessed during the last decade has 
created a demand for technical literature of exceptional merit. 

Realizing this, the ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 
will furnish in its forthcoming issues a series of articles, synopsis of which is given below. 
No expense has been spared in securing these, and while highly technical, so far as engineer- 
ing exactness and scientific truth demand, they are above all—fractica/. 


Elements of Power-Station Design fundamental principles upon which the design necessarily 
W. B. Gump rests, 
\fter ai extended trip through the central and western Some Types of Circuits for Voltage, Current and 
states, Mr. Gump gives the results of a careful study and Power Control 
analysis of power-station construction and the features : -: 
: C. I. Zimmerman 


entering into the building of power plants. 

His article is accurate, replete with illustrations and 
invaluable for the consulting and station engineer. Steam 
Roilers and the Design of Boiler Rooms, Underground 
lransmission, Power Plant Specifications, Organization 
and Finance, are a few of the chapters on this important 


In this series there is taken up in detail the character 
istics and laws governing transformer circuits, notes on 
circuit diagrams, transfer resistances and transfer coils, 
transfer resistance and switch contact wear. 

The article is comprehensively illustrated by a series 
of illuminating diagrams. 


subject : 
: , A second series is being arranged for, which will bring 
Design of Direct-Current Dynamos up to date the developments which Professor Zimmerman 
W. T. Ryan va working on before his death. 
Mr. Ryan has an enviable record as a successful de —_— . , 
signer of dynamo-electric machines. His articles on trans- Winding Co-Eiicients oer Single-Phase Motors 
former design in recent issues of the ELECTRICAL. G. Weichsel 
REVIEW AND WESTERN ELECTRICIAN attracted The single-phase commutator motor is becoming of 
widespread recognition, and he has followed these articles more importance all the time. Mr. Weichsel has called 
with another entitled “How to Design a Constant Poten- upon his experience as a designer for one of the most 
tial Direct-Current Dynamo.” A good dynamo cannot progressive and notable manufacturing companies in the 
he designed by mere rules. The successful designer must West. His article contains intensely practical and com 
produce a machine which as well as being efficient can be prehensive examples applicable to immediate practice 
manufactured and sold at a profit. It is the purpose of The text is supplemented by a series of the most enlight 
this article to present as briefly and clearly as possible the ening tabulations and drawings. 


The ELECTRICAL REVIEW AND WESTERN ELECTRICIAN will publish in 
addition to these articles, the most comprehensive treatment of subjects intimately connected 
with central station practice, electric lighting and illuminating engineering, industrial power 
applications, electric railway service, telephone and telegraph service and engineering. The 
important work carried on by the national and state electrical and engineering societies, the 
developments in pure and applied science, the interpretation and analysis of scientific research, 
the description and illustration of the latest offerings of the manufacturers, advance informa- 
tion concerning all manner of electrical endeavor, and the intimate and personal items of news 
which appeal to everyone interested in the electrical industry, will be. presented in the most 
attractive form week after week. 

Any one of the articles herein described is worth more than the price of a subscription to 
an entire volume of the ELECTRICAL REVIEW AND WESTERN ELECTRICIAN. 
No matter what other source of information may be available, the engineer, the operator, the 
student, the supply man, the manufacturer, the contractor, or the investor cannot afford to be 
without this great technical journal. 


Subscription Terms: One Year, United States, $3.00; One Year, Canada, $4.00; 
One Year, Foreign Countries, $6.00 


Electrical Review and Western Electrician 


507 Marquette Building, Chicago 
13 Park Row, New York 42 Old Broad Street, London, E. C. 
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ATLANTA, GA. .. 
BALTIMORE, MD. 
BOSTON, MASS. 
BUFFALO, N. Y. 
CHICAGO, ILL. 
CINCINNATI, OHIO . 
CLEVELAND, OHIO 
DALLAS, TEXAS 
DENVER, COLO. 
EAST BERLIN, CONN. 
MILWAUKEE, WIS. 


Export Representatives: 








Designers and Builders 
: OF ALL CLASSES OF _ 


Metallic Structuers 








CONTINENTAL TRUST BUILDING 


© # @ ELLICOTT SQUARE BUILDING 

COMMERCIAL NAT’L BANK BUILDING 
UNION TRUST BUILDING 

ROCKEFELLER BUILDING 
PRAETORIAN BUILDING 

EQUITABLE BUILDING 


17th ST. and ST. PAUL AVE. 


BRANCH OFFICES IN THE FOLLOWING CITIES: 


CANDLER BUILDING MINNEAPOLIS, MINN. 
OLIVER BUILDING PHILADELPHIA, PA. 
PITTSBURG, PA. 
PORTLAND, MAINE 
RICHMOND, VA. 
ROCHESTER, N. Y. 


SAN FRANCISCO, CAL. 
SEATTLE, WASH. 
ST. LOUIS, MO. 


BRIDGE BLOCK 





SALT LAKE CITY, UTAH 


American Bridge Company of New York 


General Offices: Hudson Terminal, 30 Church St., New York 


. . « 7th AVE. and 2d S8T., 5S. E. 
NEW YORE, N. Y. HUDSON TERMINAL, 30 CHURCH ST. 
PENNSYLVANIA BUILDING 


MUTUAL ASSURANCE BUILDING 


THIRD NATIONAL BANE BUILDING 
UNITED STATES STEEL PRODUCTS EXPORT COMPANY, NEW YORK 


. FRICK BUILDING 
291 ST. JOHN STREET 


POWERS BLOCK 

- DOOLEY BLOCK 
CROCKER BUILDING 
ALASKA BUILDING 









































You 

| Ingénieurs et Industriels | 
Le mols —:-| Should 
&  SCTENTINQUE 
iS wr | Read It 
& IDDUSTRIEL 
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If You Wish to 
SAVE TIME 


It is Review of Technica 

views ay gives the contents of the $40 
Best Publications. 

It alms to be and has been for 10 
years the Criterion of Accuracy. 

It gives the engineer or manufac- 
turer every new achievement in their 
respective lines. 


It offers and ctical ad 





help ) with Legal Advice ond Co- 


SUBSCRIPTIONS: 


France 20 frs.—Abroad 25 frs. per annum. 
And means money saved. 





(Specimen copy gratis on receipt of 
25 tt: in stamps) 


Ask for Illustrated Pamphlet. 
8, Rue Nouvelle PARIS (9th Arr.) 





“MORSE” 
REAMERS 


are made with unevenlyspaced flutes 
which ensure a clean cut and pre- 
vent the tools from chattering. 





OIWPAOLW 


Special styles of any Reamer 
made to order. 








Have you seen our 1910 Catalogue ? 





Expansion Shell Reamers with 


Straight Holes 











MORSE TWIST DRILL 
& MACHINE COMPANY 


New Bedford, Mass., U.S. A. 























SHPLEX FLECRIHEATING? 





















lie 


Any Simplex Electric Iron is as good 
as it looks—not only in design and fin- 
ish, but the very best material and 
workmanship is put into every iron. 
It is guaranteed to last a year and 
there is no reason why it should not 
last many years. 

In selling a Simplex Iron you are sure 

give your customer satisfaction and 
therefore lead to other Electric Heat- 
ing Devices. Let us send you Circular 
“R.” We invite correspondence. 


A 


THIS IS ON ALL 
TRADE STANDARD 
MARK DEVICES 


BE SURE YOU ALWAYS GET IT 





CAMBRIDGE, MASS. 
Monadnock Block 23 Chicago 
612 Howard St., San Francisco, Cal. 



















Weston Ammeters and Voltmeters Embody all the Characteristics Which Switchboard, Portable and Laboratory Service Require 


{ 
4 
They are direct reading and dead beat, permitting accurate and rapid reading of large or small variations in current or voltage. i 
The A. C. instruments are practically independent of frequency and wave form, are free from temperature error, and require very little 


power to operate. 


The prices of Weston A. C. instruments, considering their quality, has never been equaled. 
WESTON Eclipse D. C. Switchboard instruments are of the soft iron or eyectromagnetic type, especially suited for small plants. These instruments i 
are far in advance of all preceding forms of the soft-iron types and are very low in price. 

WESTON stands for originality, accuracy, durability, and excellent workmanship in electrical measuring instruments. 


WESTON mason: MEASURING 
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INSTRUMENTS 
For A. C. AND D. C. CIRCUITS 


es ee 








Write for catalogues, which give descriptions and illustrations of instruments for all commercial circuits and all classes of service. j 


New York Office: 
114 Liberty Street 


Main Office and Works: 


Weston Electrical Instrument Co. Seaee Oe 8. 


List of Selling Agencies and Branch Offices: 


Chicago, 1504 Monadhock Block Montreal, 410 St. James Street 

Cleveland, 1522 Prospect Avenue Denver, 1725 California Street Torento, 6 Wellington Street East 

Philadelphia, 342 Mint Arcade San Francisco, Bride Bidg., 682-684 Mission Street London, Audrey House, Ely Place, Holborn 

Boston, 176 Federal Street Mexico, Cadena, 10 Berlin, Schoneberg, Geneststr, "| 
St. Louis, 915 Olive Street : Paris, 12 Rue St. Georges 











THE LITTLE LEAKS 
COUNT BIG 


when they are going on every minute 




































A RESISTANCE. CONDUCTOR lf 


Highly Efficient for Electrically Heated Appliances, Labora- |// 
tory Furnaces and Resistance Elements Generally 


Non-Corrosive, Non-Oxidizable 


SPECIFIC! RESISTANCE EQUAL TO MERCURY 
600 Ohms per Mil. Ft. Temp. Coef. .00024 per °F. Melting Point above 2800° F. hy 


CD heath hannah daentha ahah dhathdhd ath hdhathhddeanhdhdhamuthddanthdddhaniidddaniidddeunuthdddunthdddanuhddhamidddeuhdddumuds 


DRIVER-HARRIS WIRE CO 


| HARRISON,NEW JERSEY~- CHICAGO OFFICE 38N.CLINTON ST. 





in every day, during the thunder storm 
season. 


Loss of Current 


by lightning arresters that are allow- 
ed to leak, is a big item for which you 
may be paying. Use the SHAW AR- 
RESTER and avoid these leaks. 


Fully described in Bulletin H. 


The Lord Manufacturing Company 
213 W. 40th St. :: NEW YORK, W. Y. een Chee 
E. R. & W. E. 9-10-10 







































. Will wash clothes clean in from 3 to 10 minutes 
. Will wash anything washable. 
a. Fine laces, lace curtains and delicate lingerie without injury to the fabric. 
b. Woolens and wool blankets come from this machine as soft and fluffy as new. 
c. Will both wash and wring the heaviest wool blankets, comforters quilts, mattress covers, 
table pads and small rugs. 
. Obtains all these desirable results waney the use of acids or any INTERIOR MECHANISM, such as paddles, cylinders, breakers, 
ribs or pegs to “tear or injure the g 
Clothes are cleaned by forcing water, one and air into, around, through and through them 100 times a minute. 
. Is practically noiseless and will not prove annoying in the kitchen of an apartment. 
Tub is made of hard rolled copper and brass and cannot swell, shrink, warp or rust. 
The violent agitation and circulation of the contents keeps the ‘tub perfectly clean, sanitary and hygienic. Nocleaning or scrub. 
bing of the inside is ever necessary. 
Requires —_* a few cents’ worth of clectslehty to do a washing. 
Can be attached to any electric light socket. 
Simplicity, efficiency, and durability are distinguishing features of this machine. 
No other machine ever invented will do for the home what the Judd will. 


JUDD LAUNDRY MACHINE CO., "7" eiiciicston tint (Corecess | Telerhort on as 


iat ‘Electric Washing Machine || | 


FS22 nome w 


—e 
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GREG OnYr ELECTRIC C6 


THE PIONEER BARGAIN HOUSE , 
NEW AND SECOND HAND DYNAMOS & MOTORS. 


ELECTRICAL REPAIRS, “AS GOOD AS NEW.’ 
OFFICES, WAREHOUSE & WORKS—16t£anp LINCOLN ST. CHICAGO, ILL. 

















Wanted—1000 New 
Mail Order Customers 
This Month— 


In order to induce more central stations to send us mail 
orders regularly we have inaugurated a 


Special Sale of Thomson 
Recording Wattmeters 


The following prices are good for orders 
placed in September, 1910, ONLY 


We have just made a lucky purchase 
of over 6000 of -these Meters. 


ORDERS WILL BE FILLED IN ROTATION AS RECEIVED 


NOTE—Every Meter sent out is thoroughly rebuilt and tested at our works 
and guaranteed in perfect operative condition, practically equal to new in 
every respect. We replace any Meters proving defective within 30 days from 
shipment, if returned to our works prepaid. Terms Net 30 Days to responsi- 
ble firms known to the house. 







































Thomson Recording Wattmeters 


For Direct or Alternating Current—Any Frequency—Brass Frames— With 
High Efficiency Armatures—110 Volts 











3 ampere : : . each, $6.00 | 25 ampere . : . each, $7.00 
5 ampere , , 6.00 | 50 ampere : ‘ 8.00 
10 ampere , . ; . 6.00 | 75 ampere. ‘ , . 13.00 
15 ampere . : ; } 6.00 | 100 ampere ; ‘ : 16.00 


We will furnish any of the above with adjustable shunt field coils at $1.00 additional. 


NOTE-—-In order to get the benefit of these prices all orders must refer to this ad—otherwise Meters will 
be billed at our regular Bargain Sheet prices. 


Thomson Recording Wattmeters 


Old Style Iron or Composition Frames—110 Volts—Direct or Alternating—- With 
Low Efficiency Armatures 


5 ampere é j , . $5.00 | 15 ampere ‘ . ; . $5.00 
10 ampere . + . 5.00 |25 ampere . . . 5.00 
; ‘ . $5.00 


Get our prices on other types of wattmeters. Also large stock 
of late type, aluminum disk, induction type, etc., wattmeters. 





50 ampere 
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POSITIONS WANTED 


The rate for “Positions Wanted” 
advertisements of forty words or less 
is one dollar an insertion; additional 
words two cents each, payable in ad- 
vance. Remittances and copy should 
reach this office not later than Mon- 
day, 12 o'clock noon, for the next 
succeeding issue. 

Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cago, or 13-21 Park Row, New York. 

By steam and 


POSITION WANTED occ) engi- 
neer as manager of lighting or street 
railway properties. Practical experi- 
ence in all details from boiler room to 
office, covering a period of fifteen 
years. Especially qualified in power 
costs and harmony with public. Ad- 
dress Box 1275, care of Electrical Re- 
view and Western Electrician, Chicago. 


__By an electri- 
POSITION WANTED — <r. Lwelve 
years’ experience on station operation, 
trouble and construction work. Me- 
chanical-electrical training. Can han- 
die men and poosues results in any 
branch of lighting or railway systems. 
Prefer the west but will go anywhere. 
Address B. D. Ward, Gorham, Kan. 


HELP WANTED 


The rate for “Help Wanted” ad- 
vertisements of forty words or less 
is one dollar and fifty cents an in- 
sertion; additional words three cents 
each, payable in advance. Remit- 
tances and copy should reach this 
office not later than Monday, 12 
o'clock noon, for the next succeeding 
wsue. 

Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cago, or 13-21 Park Row, New York. 


WANTED — 


tric Co., 

WANTED Chief engineer. One who is 
qualified to take charge 

of a combination power plant of 10,000 

K Ww capacity, high tension and 

direct-current turbines and reciprocat- 

ing engines. Only those who are tech- 














— saggy inside wire- 
men. The Sanborn Elec- 
Indianapolis, Ind. 














nically trained with practical experi- 
ence need apply To fill the position 
properly, applicants should be very 
familiar with Corliss Compound en- 
gines, alternating and direct-current 
generators, refrigerating and ice mak- 
ing Must have held similar position 
ind had clean record To the right 
man a liberal salary will be paid, and 
promotion for efficient service Apply 
stating experience, references, and sal- 
ary expected, Box 574, Richmond, Va 
WANTED By an established 
school of electricity 
young or middle aged men with good 
theoretical training and wide experi- 
ence in all branches of electricity 
Teaching experience while not essen- 
tial will influence our judgment in 
making selection Address Box 1277 
are Electrical Review and Western 
Electrician, Chicago 
WANTED First class ymmutator 
builders ind urmature 
winders for direct current motors and 
generators 1 to 1,000 H. P Factory 
vel pleasantly located Bus iness 
growing rapidly and steady work as- 
sured State experience ind wages 
wanted, also tionality and whether 
married or single Address Box 1278 
ire of Electrical mevien ind Western 
Electrician, Chicag¢ 
WANTED \ number of ompe- 
tent specialty salesmen 
saleswomen to demonstrate and sell 
our Electrik Fireless Cookstoves and 
Electrical Appliances in tl U S., 
Canada ind foreign countries Fif- 
teen styles of stoves ranging in price 
fro ym $19.00 to $75.00, using the prin- 
ciple of Heat Conservation, guaran- 
teed to cost less for cooking and baking 
than gas, wood, coal or gasoline, 
with the endorsement today of a large 
number of Central Stations (Electric 
Lighting Plants) on their efficiency, 
economy, safety and attractive ap- 
pearance, paves the way for resource- 
ful men or women to sell many of our 
stoves and make much money Com- 
mission and _ salary The Electric 
Fireless Cookstove Co., Buchanan, 


Mich., U. 8S. A 


MISCELLANEOUS 


The rate for “Miscellaneous” ad- 
vertisements of forty words or less 
is one dollar and fifty cents an in- 
sertion; additional words three cents 
each, payable in advance. Remit- 
tances and copy should reach this 
office not later than Monday, 12 
o’clock noon, for the next succeeding 
issue. 

Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cago, or 13-21 Park Row, New York. 
FOR SAL Electrical contracting 

and fixture business in 


city of 75,000 in Northwest. Annual 
business $150,000, all local work. Will 
sell half interest to man who can run 
the business. This proposition will 
make 25 per cent on the investment, 
$6,000 required. Address Box 1274, 
care of Electrical Review & Western 
Electrician, Chicago, 


FOR SALE Electric light plant at big 
bargain; located in pros- 
perous Indiana town, approximately 
1500 inhabitants. In fine operative 
condition, and a good money-maker. 
Write for particulars. Address Box 
1272, care of Electrical Review & 
Western Electrician, Chicago. 











Metallic Filaments for 0.95 
watt electric lamps. Finest 
All sorts. Apply Rahtjens, 
Erdmannstr. 18/20. 


FOR SALE 
qualities. 
Altona-Ottensen, 
Germany. 





me TTY Light Plant in 
FOR SALE Minnesota, 


stern 
town of 1,600 “inhabitants; 20 Ra 
franchise. Cost $14,000, is . oe 
per cent on investment. sel . 


responsible party for one-half cash, 
balance on easy monthly payments. 
Address Box 1241, care of Electrica! 
Review and Western Electrician, Chi- 
cago. 





_. with plant well equipped 
CONCERN for light manufacturing, 
wants to hear from parties with estab- 
lished business, desirous of enlarging 
their facilties and reducing their run- 
ning expenses. Our plant is well lo- 
cated, cheap power, fuel, labor, has 
railway siding. Address, Cadiz Stamp- 
ing Works, Cadiz, Ohio. 





We are prepared to take agencies 
for power and electrical machinery 
that can be sold at reasonable figures 
in competition with standard types. 
Will not consider any apparatus the 
price of which includes excessive shop 
or overhead burdens. Reliance Engi- 
neering & Equipment Co., C. A. Tup- 
per, Mgr., 1417-19 Majestic Bldg., Mil- 
waukee, Wis. 





Incorporate under South Dakota 
Laws. Save expense. No taxes. 
Safest, best. Long experience forming 


new companies in electrical and allied 
fields. Write Drexel Investment Com- 
pany, Drexel Bank Building, Chicago. 





FOR SALE A, C. GENERATORS 


NOTE OUR LOW PRICES—Send 
for our Monthly Bargain Sheet. Every 
machine sold by us is completely over- 
hauled at works in our regular 
manner and tested before shipment, 
and sent out practically new. 


125-133 Cycle Alternators. 


our 


peed 
1 30 Gen. Blec., A.30 ........... 1500 
1 30 Gen. Blec., A.8.30 ......... 1500 
1 33 Ft. Wayne, W.A.L.......... 1680 
1 650 Stanley 2-ph., new......... 1333 
S @ Ge Be, AMvccccccctcss 1500 
> Sy Ge Be, Bidcowerescscne 1500 
1 60 Westinghouse .............. 1650 
S WH FE We Wolbscocccescces 1050 
SUP Gm Ge,  BiMicee cccscecsi 1250 
2120 Gen. Blec., A.120........... 1070 
1160 Ft. Wayne, W.A.L......... 700 
1200 Westinghouse .............. 571 


GREGORY ELECTRIC CO. 
16th & Lincoln Sts., Chicago, Ill. 





7 oie ie ise oe 


atic ly H 
\ hy 
FRE “sample Stick 





per Dezen 
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pee ana se With Sparking 
and Cutting of 


Commutators to Use 











We want: 








150 or 200 KW., 
60 Cycle Alternator, 
either a simple or compound Corliss. 


HOLDREGE LIGHTING CO. 
Holdrege, Nebr. 


2300 Volt, 3 Phase 
direct connected to 

















THE RAM. JOINT CO., 29 W. 
Makers of Base Supported Kail Joints for Standard 








WEBER JOINT 


WOLHAUPTER JOINT 











34th Strest, MEW YORK CITY 
and Special Rail Sections. also Gtsten, Step or 
Compromise, Frog and Switch, and Insulating Rail Joints, protected by patents. 











1417-19 Majestic Bldg. 
Milwaukee, Wis. 


7 TAKING A CHANCE 


is a thing of the past. Competition compels you to get the best apparatus— 
and you want it at the lowest price—that means— 


“THE RELIANCE WAY’’ 

LET US FIGURE ON YOUR REQUIREMENTS 
RELIANCE ENGINEERING & EQUIPMENT CO. 
C. A. Tupper, Manager 





604 Mission St. 
San Francisco, Cal. 











Highland Park College 


DES MOINES, IOWA 











2000 
Students 
Annually 


fthe most coenpiocely equipped 
ENGINEERING SCHOOLS in _ the 
country. TERMS: Sept. 6, Oct. 17, 
Nov. 29, 1910, and Jan. 2, Feb.21, 1911. 


COURSES OFFERED 
i. CIVIL, ELECTRICAL AND MECHANI- 
CAL ENGINEERING COURSES. Stan- 
dard courses are offered in Civil, Electrical and 
Mechanical Engineering. Special opportunity 
is offered for making up work or for takir g a 
complete course preparatory to the standard 
Engineering Courses. Shop work from the 
beginning comes in preparatory courses. See 
our new E pemeuns C cranes 
2. sy COURS 

One hd Hiscestent Engineering 


Cou 

2. One Year Telephone Engineering 
Course 

3. oe ueae Steam Engineering 
So 


4. One Year Machinists’ and Auto- 
mobile Course 
5. One Year Course 
Drawing 
Just a fair common school educatien is all 
that is required for entrance to these courses. 
These courses are very practical and are intend- 
ed for those who have but limited sana 
and do not see their way clear to take a co 
plete Engineering Course. The Machinists’ 
Course is especially practical. The machine 
shop is the most complete to be found in con- 
nection with any. Engineering School in the 
United States 
SPECIAL COURSES 
1. TRACTION ENGINEERING. This is 
the most complete course in Traction Engineer- 
ing offered by any Engineering School in the 
country. It may be completed in three months. 
Students are taught to make all repairs on en- 
gines as wellastohandlethem. Four traction 
engines used for ex mental pa " 
2. GASOLINE AN AUTOMOBILE 
COURSES. These courses may be completed 
in three months. They are exceedingly = 
tical. Complete Chauffeur practice. Jus 
fair Ly | ees education is all that is 


pecomary,*° 

R ‘LACKSMITHING, FARM 
CARPENTRY. 

Mention course im — you are interested. 
Address, 


0. H. LONGWELL, pay Moines, la. 


in Mechanical 

















Second Edition, Revised and Enlarged. 
Price $1.00, Postage Prepaid. 





“The How and Why 
of Electricity” 





By CHARLES TRIPLER CHILD 


Late Technical Editor of the 
ELECTRICAL REVIEW 


While the added matter has brought the 
volume up to date in every phase of this 
study, the original text, as prepared by 
its brilliant author, remains to entrance 
the reader. New illustrations have been 
made where it was deemed possible to 
further illuminate the explanatory mat- 
ter. The book contains no mathematics. 
The phenomena of electricity are treated 
in splendidly arranged word pictures, 
and the engineer, the student and the 
non-technical reader, alike, may be ben- 
efited and entertained by this book. 


ELECTRICAL REVIEW 
PUBLISHING CO. 


WESTERN HEADQUARTERS FOP 
ELECTRICAL BOOKS 





507 Marquette Bidg., Chicago 
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TRANSFORMER EFFICIENCY? 
varies according to construction and design 
LIGHTING AND 
POWER 
TRANSFORMERS 
are constructed of the 
best material and correctly 
designed to withstand the 
maximum strains, with high efficiency and low core loss. Write for Data. ||\\! 
Other Packard Products; Insulating Cloth, Bias Insulating Tape, Insulating Varnishes. 
THE PACKARD ELECTRIC CO., 315 Dana Ave., WARREN, OHIO 














SUBSCRIBE FOR THE 


Inventive Age 


ONE DOLLAR A YEAR 
and Granulars. 


Contains index of all patents 
issued each week, and other 


Address 


useful information. 


INVENTIVE AGE PUBLISHING 




















WE ARE ESPECIALLY WELL EQUIPPED 


for making a very high grade of Telephone 
Discs, Diaphrams, Blocks, Pellets, Globules 


Prices right and service prompt. We 
should be pleased to submit samples and 
quote on your requirements. 


is the kind that 


BURNLEY 


(Patented) 
will help you to do 


5 Ib., 10 Ib. and 50 Ib. package 
STICK AND PASTE 


me 


QUICK AND GOOD WORK 


Soldering Paste 


Put up in 20z., 4 oz., % Ib., 1 Ib., 





COMPANY The Burnley Ba .Co- 
su Ee ai CHICAGO CARBON COMPANY ee 
Gti + we 3ist & Canal Sts., Chicago, Ills. DRY BATTERIES 








































WHAT DO YOU THINK 
OF THIS? 


Until recently a certain city in the West 








had twenty-two isolated electric plants. 
The El. Lt. and Power Co. installed our 
steam-heating system, and, as a direct re- 
sult of their ability to furnish heat, they 
were able in less than one year, to shut 
down all but two of the isolated plants. 









Well, of course it’s our business to ask 








the other fellow to get his share of this 
world’s goods—but we ought not to have 
to coax in the face of a statement like 


that. Tell us what you think. 






American District Steam Co. 


Executive Office, Lockport, N. Y. 
Western Office, Chicago, Ill. 


Eastern Factories, Lockport and North Tonawanda, N. Y. 






















CO-OPERATION 
oi Electrical and Steam Engine Experts has placed the 


RIDGWAY UNIT 


in the lead as an Efficient, Durable, Reliable Generat- 
ing Set. 


We alone are responsible for the satisfactory operation of both 
Engine and Generator. All machinery is given a severe test un- 
der full and overload conditions before leaving our factory. 

Write for Bulletins---Collection X. 
RIDGWAY DYNAMO AND ENGINE CO. 
RIDGWAY, PA., U. S. A. 
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WHO’S WHO IN THE ELECTRICAL FIELD? 


READ THE ANSWER IN THE NAMES ABOVE 













































































+ September 10, 1910 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 95 
THE BABCOCK & WiLCOX COMPANY, 85 Liberty Street NEW YORK 
Babcock & W/iicox, Stirling, A. & T., Horizontal, Rust 
WATER TUBE STEAM BOILERS 
Steam Superheaters WORKS: BAYONNE, N. J., —e OHIO Mechanical Stokers 
BRANCH OFFICES 
BOSTON, 10 Post Office Sq. NEW ORLEANS, Shubert Arcade ATLANTA, GA., Candler Building SEATTLE, Matual Life Building nen 
PHILADELPHIA, North American Bidg. DENVER, 435 Seventeenth Street CLEV ELAND, New England Building HAVANA, CUBA, 116% Calle de la Habana 
PITTSBURG, Farmers’ Deposit Bank Bidg. SALT LAKE CITY, 313 Atlas Block CINCINNATI, 0., Traction Building LOS ANGELES, American Bank Building 
SAN FRANCISCO, 99 First Street CHICAGO, Marquette Building PORTLAND, ORE., Wells-Fargo Building 
a. 
Vacuum Drying and Impregnating 
Machines 
MANUFACTURED BY ; 
sige ee FOUNDRY AND MACHINE CO. SAMSON SPOT WATERPROOFED CORD FOR TROLLEYS AND ARC LAMPS 
62 Winchester Ave., BUFFALO, N. Y. Send for Samples SAMSON CORDAGE WORKS, BOSTON, MASS 
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We are still making Drop Forced Commutator TRY 1 THIS BOLT FOR FASTENINGS IN BUILDING MATERIAL! ) 


se” is a sure hold for all kinds of electrical fixtures. Especially useful in walls 














Segments, and Our 2eW revise catalog is Just Sion bolt. Mallabling otisstivenses and ccsengih conteinsd with eoas tebeiwe and 
out listing about 250 styles and sizes. eee E ‘Bol 
Those who have used our Segments know that there a Star xpansion i olts 
are none better. They are drop forged of pure Lake are made to fit any lag or coach screw on the market. The shield is made of-mal- 
Copper, and are accurate to gauge. Don’t fail to Sikes seamen opt of Gaus Gales, "Wels os WOW ter cose tosn exmaplon mak 
get this new catalog. catalogue 38. They’re free. 





The Billings & Spencer Co. 
LONDON: § (ong vane. HARTFORD, CONN. 





STAR ——— BOLT CO. 


Catalogue Dept. 38 147 Cedar St. NEW YORK CITY 
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° An Analysis 
The Passburg Vacuum Drying is the ~ ard of We ascertain the exact 
cause of the trouble and fur- 


and Impregnating Apparatus Dearborn nish the exact remedies re- 


originated and made possible the drying and Water quired. No other method 
impregnating of electric coils in vacuum. Treatment would be effective. Special 
treatment for the individual 

Manufactured a ~pee , 
and Sold Exclusively plant won the success that 

by the made Dearborn famous. 
J.P. DEVINE COMPANY 
Buffalo, New York DEARBORN DRUG & CHEMICAL WORKS 


McCormick Bidg., CHICAGO, ILL. 






































SAMSON TURBINE 


To insure close speed regulation in a turbine it is necessary to have a 

















gate which is easily operated. The gates on our SAMSON TUR- 


BINES are balanced and consequently moved with the greatest ease. 


JAMES LEFFEL & CO., sp27iua" ote u. s. a. 
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CLASSIFIED INDEX TO ADVERTISEMENTS 


AIR COMPRESSORS 
Allis-Chalmers Co 
Emerson Electric Mfg. Co 

ALARMS, BURGLAR 
Electric Goods Mfg. Co. 
Manhattan Electrical Supply Co 
Partrick, Carter & Wilkins Co 
Western Electric Co. 

ALARMS, HIGH AND LOW 
Blectric Goods Mfg. Co. 

Partrick, Carter & Wilkins Co. 
Sundh Electric Co 

ALARMS, FIRE 
Electric Goods Mfg. Co. 
Partrick, Carter & Wilkins Co 

ALTERNATORS 
Allis-Chalmers Co 
Fort Wayne Blectric Works 
General Electric Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 

ANCHORS, GUY 
Johns-Manville Co., H. W. 
Western Blectric Co. 
Westinghouse Electric & Mfg. Co 

ANNUNCIATORS 
Central Electric Co, 

Electric Goods Mfg. Co. 
Manhattan Electrical Supply Co. 
Ostrander & Co., R. 
Partrick, Carter "'& Wilkins Co 
Stanley & Patterson. 

Western Electric Co 

ASBESTOS PRODUCTS 
Johns-Manville Co.. H. W 

BATTERIES, PRIMARY 
Bisseii Co., The F. 

Burnley Battery & Mfg. Co 
Central Blectric Co. 

Electric Goods Mfg. Co. 
Leclanche Battery Co. 
Manhattan Blectrical Supply Co. 
National Carbon Co 

Western Blectric Co. 

BATTERIES, STORAGE 
Electric Storage Battery Co. 
Edison Storage Battery Co. 
Gould Storage Battery Co. 
Philadelphia Storage Battery Co 
United States Light & Heating Co 
Western Electric Co. 

Willard Storage Battery Co 

BATTERY CHARGING RHEOSTATS 
Cutler-Hammer Mfg. Co. 
General Electric Co 

BATTERY PLATES 
St, Louls Smelting & Refining Co 

BATTERY WAX 
Mitchell-Rand Mfg. Co 

SELLS 
Central Electric Co 
Electric Goods Mfg. Co 
Manhattan Electrical Supply Co 
Ostrander & Co., W. R., 
Partrick, Carter & Wilkins Co 
Western Electric Co. 

BELL RINGING TRANSFORMERS 
Campbell Electric Co 
Westinghouse Electric & Mfg. Co 

BELT; DRESSING 
Dixon Crucible Co., Joseph 

BENDERS, CONDUIT 
Fibre Conduit Co 

BLOWERS 
Bmerson Electric Mfg. Co. 

BOILER FRONTS AND CASTINGS 
Minneapolis Stee] & Machinery Co 

BOILERS 
Babcock & Wilcox Co., The 
Minneapolis Steel & Machinery Co 
Westinghouse, Church, Kerr & Co. 


BOLTS, EXPANSION, TOGGLE and HANGER 


Star Expansion Bolt Co, 
Wrigley Co., Thos. 
BOOKS TECHNICAL 
Biectrical Review Pub. Co 
BOOSTERS 
Allis-Chalmers Co 
General Electric Co 
Ridgway Dynamo & Engine Co 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 
@OXES, JUNCTION 
Condit Blectrical Mfg. Co 
Johns-Manville Co., H. W 
Western Blectric Co 
BOXES, WOOD, CUT-OUT 
Ashland Electric Co 
BRAKES, DYNAMO 
Cutler-Hammer Mfg. Co 
BRAKES, ELECTRIC 
Cutler-Hammer Mfg. Co. 
Blectric Controller ana Mfg. Co. 
Sundh Blectric Co. 
Western Blectric Co 
BRIDGES 
American Bridge Co., of New ‘ork 
BRIDLE RINGS 
Bissell Ce., The F. 
Star Expansion Bolt Ca. 


| 








BRUSHES, DYNAMO 
Central Blectric Co. 
Dixon Crucible Co., Joseph 
Holmes Fibre Graphite Co 
Speer Carbon Co. 
Western Electric Co 
Westinghouse Electric & Mfg. Co. 


BULBS, INCANDESCENT LAMP 
Lippincott Glass Co., The 


BUSHINGS 
Condit Electrical Mfg. Co. 
Federal Electric Co. 
Massachusetts Chemical Co. 
Western Electric Co 


CABLE BELLS 


Electrical Engineers Equipment Co. 


CABLE DOGS 
Star Expansion Bolt Co 


CABLE HANGERS 
Bissell Co., The F. 
Condit Electrical Mfg. Co. 
Standard Underground Cable Co 
Star Expansion Bolt Co. 
Western Electric Co 


CABLE RACKS 
Cope, T. J. 


CABLE TROLLEYS 
Bissell Co., The F. 


CABLING MACHINES 
New England Butt Co 


CAR HEATERS, ELECTRIC 
Johns-Manville Co., H. W 
Simplex Electric Heating Co 
Western Electric Co. 


CARBONS 
Badt & Co., F. B 
National Carbon Co 
Reisinger, Hugo. 
Western Electric Co 
Westinghouse Electric & Mfg. Co 


CARBON BRUSHES 
Central Electric Co 
Speer Carbon Co. 
Western Blectric Co. 
Westinghouse Electric & Mfg. Co 


CASTINGS 
Minneapolis Steel & Machinery Co. 
New England Butt Co. 
Ohio Brass Co. 
Phosphor-Bronze Smelting Co. 


CEMENT, CABLE TRANSFORMER 
Massachusetts Chemical Co. 


CHANDELIERS 
Beardslee Chandelier Mfg. Co 
Tungstolier Co. 


CHOKE COILS 
Lord Mfg. Co 
w eatinghouse Electric & Mfg. Co 


CIRCUIT-BREAKERS 
Badt & Co., F. B. 
Condit Electrical Mfg. Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electric Mfg. Co. 
Electric Controller and Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co 
Roller-Smith Co. 
Sundh Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 


CLAMPS, GROUND CONNECTION 
Condit Blectrical Mfg. Co. 
Lord Mfg. Co 


CLEATS 
Blake Signal & Mfg. Co 


CLIMBERS 
Klein & Son, Mathias 
Oshkosh Logging Too! Co. 
Western Electric Co 


CLUSTERS 
Benjamin Electric Mfg. Co. , 
Federal Electric Co 
Holophane Co. 
Western Electric Co 

CLUTCHES 
Cutler-Hammer Mfg. Co 
Minneapolis Stee! & Machinery Co 


COAL MINING MACHINERY 
Allis-Chalmers Co. 
General Electric Co. 
Western Blectric Co. 
Westinghouse Electric & Mfg. Co 


COILS 
Belden Mfg. Co. 
D. & W. Fuse Co 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 


COILS, INDUCTION 
Electric Goods Mfg. Co. 
Ostrander & Co., W. R. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 








COILS AND MAGNETS 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


COMMUTATOR LUBRICANT 


Acheson Graphite Co., International. 


Dixon Crucible Co., Joseph 

McLennan & Co., 
COMUTATOR SEGMENTS 

Billings & Spencer Co. 
COMPOSITION (MOULDED) 

Paragon Sellers Co. 
COMPOUNDS, BOILER 

Dearbon Drug & Chem. Wks 

Johns-Manville Co., H. W. 


COMPOUND, INS. AND SPLICING 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Standard Paint Co., The 
Western Electric Co. 


CONDENSERS, ELECTRIC 
eds & Northrup Co. 
Marshall, William 


CONDENSERS, STEAM 
Allis-Chalmers Co. 
Minneapolis Stee] & Machinery Co. 
Western Blectric Co. 

CONDUIT 
American Circular Loom Co 
American Conduit Co. 
American Conduit Mfg. Co 
American Sewer vipe Co. 
Camp Co., 

Clay Product Co. 

Clifton Mfg. Co. 

Fibre Conduit Co. 
Johns-Manville Co., H. W. 
McRoy Clay Works. 

National Conduit & Cable Co 
National Metal Molding Co 
Sprague Electric Co. 
Western Electric Co. 

CONDUIT BENDERS 
Fibre Conduit Co., The 
Western Electric Co 

CONDUIT RODS 
Bissell Co., The F. 

Cope, T. J. 
Western Electric Co 


CONDUIT ENGINEERS AND CONTRACTORS 


Gest, G. 
Turner tenguevement Co., J. W. 


CONDUIT SYSTEMS 
Gest, G. M 


CONNECTORS 


Dossert & Co 


CONSTRUCTION 
Arnold Co., The 
Bates Putnam A. 
Byllesby & Co., H. M. 
Central Station Engineering Co. 
Electrical Engineers’ Equipment Co 
Fergus & Co., W. 
Kelly Eng. Co., John F. 
New England Engineering Co 
Stone & Webster Eng. Corp 
Western Electric Co. 
White & Co., J. G. 
Zimmerman Co., W. H. 


CONSTRUCTION SUPPLIES 
Bissell Co., The F. 
Brady, T. ‘ir. 

Western Electric Co 


CONTACTORS 
General Electric Co 


CONTROLLERS 

Allis-Chalmers Co 

Badt & Co., F. 

Cutler-Hammer Mfg. Co. 

Eclipse Electrical Mfg. Co. 

Electric Controller & Mfg. Co 

General Electric Co. 

Paragon Sellers Co 

Simplex Electric Heating Co 

Sundh Electric Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co 
CONTROLLER REGULATORS 

Cutler-Hammer Mfg. Co. 

Eclipse Electrical Mfg. Co. 

Lord Mfg. Co. 

Sundh Electric Co. 

Western Electric Co. 
CONVEYING DEVICES 

Minneapolis Steel & Machinery Co. 


CORD AND ROPE 
American Steel & Wire Co. 
Belden Manufacturing Co. 
Lowell Ins. Wire Co. 
Phosphor-Bronze Smelting Co. 
Samson Cordage Works. 
CORRESPONDENCE SCHOOLS 
American School of Correspondence. 
COUNTERS, REVOLUTION 
Belden Mfg. Co. 


CRANE MOTORS 
General Electric Co. 
Western Electric Co. 
Westinghouse Blectric & Mfg. Co. 


CREOSOTED PRODUCTS 

Carbolineum Wood + ete Co. 

The Valentine-Clark Co. 
CROSS-ARMS, BRACKETS, PINS, ETC. 

Bissell Co., The 

Brady, T. 

Central Electric Co. 

Lindsley Bros. Co., The 

Manhattan Elec, Supply Co. 

Ohio Brass Co. 

Western Blectric Co. , 
CURRENT TAPS 

Electric Goods Mfg. Co 





COSEBONS. FIELD COIL 
Massachusetts Chemical Co. 

CUT-OUTS AND SWITCHES 
Bissell Co., The F. 

Central Electric Co. , 
Chicago Fuse Wire & Mfg. Ce. 
Commonwealth Edison Co. 
——, Hammer Mfg. Co. 

& W. Fuse Co. 
Fi. Wayne Elec. ‘Wks. 
General Electric Co. 
Hart Manufacturing Co. 
Manhattan Elec. Supply Co. 
Sundh Electric Co. 
Trumbull Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. C 

DIMMERS 
Cutler-Hammer Mfg. Co. 
Western Electric Co. 

DIRECT MOTOR DRIVE FOR PLANES 
Electric Controller & Mfg. Co., The 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 

DISCONNECTING SWITCHES 
Lord Mfg. Co. 

Wusttnalioees Electric & Mfg. Ce. 

DRILLS 
Morse Twist Drill Machine Co. 
Star Expansion Bolt Co. 

DRYING MACHINERY 
Buffalo Foundry & Mach. Co. 
Devine Co., J. P. 

DYNAMOS AND MOTORS 
Allis-Chalmers Co. 

Bissel] Co., The F. 

Central Electric Co. 
Century Electric Co. 
Commonwealth-Edison Co. 
Diehl Mfg. Co. 

Eck Dynamo & Motor Co. 
Electric Machinery Co. 


Emerson Electric Manufacturing Ce 


Fort Wayne Electric Works 

Garwood Electric Co. 

General Electric Co. 

Gregory Blectric Co. 

Guarantee Electric Co. 

Kimble Electric Co. 

Peerless Electric Co. 

Richmond Electric Co. 

Ridgway Dynamo & Engine Co. 

Roth Bros. & Co. 

Sprague Electric Co. 

Stow Mfg. Co. 

Triumph Sslectric Co. 

Wagner Electric Mfg. Co. 

Western Electric Co. 

Westinghouse Blectric & Mfg. Co. 
ELECTRIC ARC WELDERS 

Electric Controller & Mfg. Co., Thr 
ELECTRIC COOKING APPARATUS 

American Electrical Heater Co. 

General Electric Co. 

Simplex Electric Heating Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
ELECTRIC FAULT FINDER 

Electric Controller and Mfg. Co. 
ELECTRIC GAS LIGHTING 

Electric Goods Mfg. Co. 
ELECTRIC IRONS 

American Electrical Heater Co 

Pelouze Electric Heater Co. 

Simplex Elec. Heating Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 


ELECTRIC LIGHTERS 


Stanley & Patterson. 
Western Electric Co. 


ELECTRIC LIGHTING OUTFITS 
Strelinger Co., Chas. 


ELECTRIC LOCOMOTIVES 


General Electric Co, 

Westinghouse Electric & Mfg. Co. 
ELECTRIC RAILWAYS 

Allis-Chalmers Co. 

Arnold Co., The 

Byliesby & Co., H. M. 

Fergus & Co., W. L. 

General Electric Co. 

Hammer, Wm. J. 

Kelly Eng. Co., John F. 

New England Eng. Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 

White & Co., J. G. 
ELECTRICAL SUPPLIES 

Bates, Putnam A. 

Bissell Co., The F. 

Central Electric Co. 

Condit Blectrical Mfg. Co. 

Commonwealth Edison Co. 

Electric Goods Mfg. Co. 

General Electric Co. 

Johns-Manville Co., H. W. 

Manhattan Blectrical Supply Co. 

Metroplitan Electrical Supply Co. 

National Electric Supply Ce. 

Ohio Brass Co. 

Paiste Co., H. T. 

Partrick, Carter & Wilkins Co. 

Philadelphia Electric Mfg. Co. 

Stanley & Patterson. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 

Weston Electrical Instrument Ce. 


2 


Vol. 57—No. 11 





















































September 10, 1910 


ELECTRODES 
Acheson Graphite Co., International. 
ELECTROMAGNETS 
Cutler-Hammer Mfg. Co. 
Sundh Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
ELECTRO-PLATING MACHINERY 
General Electric Co. 
ENGINES, GAS, GASOLINE AND OIL 
Allis-Chalmers Co, 
Minneapolis Steel & Machinery Co. 
Strelinger Co., Chas. 
Westinghouse Machine Co, 
ENGINES, STEAM 
Allis-Chalmers Co. 
Minneapolis Steel & Machinery Co. 
Ridgway Dynamo & Engine 
Rochester Machine Tool Works. 
Westinghouse Machine Co. 
ENGINEERS AND CONTRACTORS 
American Bridge Co. 
Arnold Co., The 
Badt & Co., F. B. 
Bates, Putnam A. 
Byliesby & Co., H. 
Central Station Bngineering Co. 
Clement, Edward E, 
Cravens, Geo. W. 
Electrical 
Electro-Mechanical one Co. 
Fergus & Co., 
Fowle, Frank F. 
Hammer, Wm. J. 
Humphrey, C. W. 
Humphrey, Henry H. 
Jackson, D. C. w. 
Kelly Engineering Co., _— F. 
Kohler Bros. 
Lyndon, Lamar. 
McMeen, Samuel G. 
Marshall, Albert J. 
Miller, Kempster B. 
New England Engineering Co. 
Pillsbury, Chas. A. 
Sargent & Lundy. 
Stone & Webster Eng. Corp. 
Taylor & Co., J. B. 
Turner Improvement Co., J. W. 
Western Electric Co. 
Western Engineering & Const. Co. 
White & Co., J. G. 
Zimmerman Co., W. H. 
FANS AND FAN soToRS 
Bissell Co., The 
Central Electric os. 
Century Electric Co. 
Commonwealth Edison Co. 
Diehl Mfg. Co. 
Emerson Electric Manufacturing Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Peerless Electric Co. 
Sprague Electric Co, 
Stanley & Patterson. 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


FAN MOTOR RESISTANCES 
Western Electric Co. 
FAULT FINDERS, ELECTRIC 
Blectric Controller & Mfg. Co. 
FIBRE 
Fibre Conduit Co. 
FIREPLACE, ELECTRIC 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 
FIREPROOF WOOD 
Johns-Manville Co., H. W. 
FITTINGS, ELECTRIC CRANE 
Electric Controller and Mfg. Co. 
FIXTURES, GAS AND ELECTRIC 


Beardsliee Chandelier Mfg. Co. . 
Benjamin Electric Mfg. Co. 
Federal Electric Co. 


Tungstolier Co. 
Western Electric Co. 
FIXTURES, STREET LIGHTING 
Flour City Ornamental] Iron Works. 
Morris Co., Elmer 
Mott Iron Works, J, L.. 
Philadelphia Electrical & Mfg. Co. 
FIXTURE STUDS 
Ashland Electric Co. 


FLASHERS 

Bissell Co. The F 

Campbell Electric Co. 

Reynolds Electric Flasher Mfg. Co. 
FLEXIBLE COUPLINGS FOR SHAFTS 

The Electric Controller & Mfg. Co. 

Westinghouse Blectric & Mfg. Co. 
FLAT IRONS, ELECTRIC 

American Electrical Heater Co. 

General Electric Co. 

Simplex Elec, Heating Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
FLEXIBLE suapre 

Stow Mfg. Co. 


FRICTION TAPES AND CLOTHS 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Standard Paint Co. 

Western Electric Co. e 


Engineers’ Equipment Co. 


CLASSIFIED INDEX—Continued. 


FUSES 
Central Blectric Co. 
Chicago Fuse Wire & —_. Co. 
we ye —y 9 Mfg. Co. 


Detroit Fuse & Mfg. Co. 

General Electric Co. 
Johns-Manville Co., H. W. 
Manhattan Electrical Supply Co. 
National Electric Specialty Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


FUSE WIRE 
Chicago Fuse Wire & Mfg. Co. 
Condit Electrical Mfg. Co. 
Genera] Electric Co, 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


GAINS, STEEL 
Belden Mfg. Co. 


GAS PRODUCER POWER PLANTS 


Minneapolis Steel & Machinery Co. 
Westinghouse Machine Co. 


GEARS 
New Process Raw Hide Co. 


GENERATORS 
Allis-Chalmers Co. 
Electric Machinery Co. 
Garwood Electric Co. 
General Electric Co. 
Ridgway Dynamo & Engine Co. 
Triumph Blectric Co, 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


GLASS TUBINGS 
Lippincott Glass Co., The 


GLOBES, SHADES, ETC. 
Central Electric Co. 
Fostoria Glass Specialty Co, 
Holophane Co. 
Lippincott Glass Co., The 
Phoenix Glass Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


GRAPHITE 
Acheson Graphite Co., 
Dixon Crucible Co., Joseph 
Holmes Fibre Graphite Co. 


GRAPHITED GREASE 


GROUNDS 

Lord Mfg. Co. 
GROUND CONES 
Paragon Sellers Co. 


GROUND CONNECTION CLAMPS 
Condit Electrical Mfg. Co. 
Western Electric Co. 


HANGERS, CONDUIT AND MOULDING 


Condit Electrical Mfg. Co. 
Western Electric Co. 


HEATING APPARATUS 

American Electrical Heater Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Simplex Electric Heating Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


HEATING (EXHAUST STEAM) 
American District Steam Co, 


HEATING SYSTEMS (STEAM) 
McCrum-Howell Co. 


HOISTING MACHINERY 
Allis-Chalmers Co. 


HYDRAULIC MACHINERY 
Allis-Chalmers Co. 


IMPREGNATING APPARATUS 
Buffalo Foundry & Machine Co. 
Devine & Co., J. P. 


INNER GLOBES 

Fostoria Glass Specialty Co. 
Phoenix Glass Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


INSTRUMENTS 

Badt & Co. F. B. 

Bristol Co. 

Cutter Electrical Mfg. Co. 
Duncan Blectric Mfg. Co. 
Esterline Co, 

Fort Wayne Electric Works. 
General Electric Co. 

Gurley, W. & L. EB. 

Hoyt Electrical Instrument Works. 
Johns-Manville Co., 

Keystone Electrical Instrument Co, 
Leeds & Northrup Co. 

Pignolet, Louls M. 

Roller-Smith Co. 

Sangamo Electric Co. 

Wagner Dilectric Mfg. Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Weston Electrical Instrument Co. 


INSULATING CEMENTS 
Massachusetts Chemical Co. 





International. 


Acheson Graphite Co., International. 


LAMPS, INCANDESCENT 


LAMPS, MERCURY-VAPOR 
LAMPS, PORTABLE 
LAMPS, VACUUM TUBE 
LIFTING MAGNETS 


INSULATING COMPOUNDS 
Electric Cable Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co, 
Minerallac Electric Co. 
Ohio Brass Co. 
Western Electric Co. 
Westinghouse Blectric & Mfg. Co. 


INSULATING MACHINERY 
New England Butt Co. 
INSULATING PAINTS 


Massachusetts Chemica] Co. 
Standard Paint Co. 
INSULATORS ANDINSULATING MATERIAL 
American Electrical Works. 
Brixey, W. 
Brookfield Glass Co. 
Central Blectric Co. 
Commonwealth Edison Co. 
Detroit Insulated Wire Co. 
Electrose Mfg. Co. 
General Electric Co, 
Hemingray Glass Co. 
omanng, tts - Co, 
Indiana Rubber & Insulated Wire Co. 
Johns-Manville Co., H. 
Massachusetts Chemical Co. 
Mica Insulator Co. 
Minerallac Electric Co. 
Mitchell-Rand Mfg. Co. 
Munsell & Co., Bugene 
New York Insulated Wire Co. 
Okonite Co. 
Ohio Brass Co, 
Packard Electric Co. 
Phillips Insulated Wire Co. 
Simplex Electrical Co. 
Standard Paint Co. 
Standard Underground Cable Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
IRIDIO PLATINUM, WIRE AND SHEET 
Baker & Co., Inc. 
IRONS, ELECTRIC 
American Electrical Heater Co. 
General Electric Ce, 
Pelouze Electric Heater Co. 
Simplex Electric Heating Co. 
Western Blectric Co. 
Westinghouse Electric & Mfg. Co. 
JOINTS, WIRE 
Western Electric Co. 
JUNCTION BOXES 
D. & W. Fuse Co. 
Johns-Manville Co., H. W. 
Western Electric Co. 
LAMP CORD ADJUSTERS 
National Electric Specialties Co. 
LAMP ADJUSTERS, INCANDESCENT 


Edgerton, EB. E. 

Illinois Appliance Co. 
LAMPS, ARC 

Badt & Co., F. B. 

Bissell Co., The F. 

Central Electric ~. 

Excello Arc Lamp 

Fort Wayne pe Ay “Works. 
General Electric Co. 


Lord Mfg. Co. 

Philadelphia Electrical & Mfg. Co. 
Western Blectric Co. 

Westinghouse Electric & Mfg. Co. 
LAMPS, DECORATIVE 

Central Electric Co. 

General Electric Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
Banner Electric Co. 

Boston Incandescent Lamp Co. 
Brilliant Electric Co, 
Bryan-Marsh Co. 

Buckeye Electric Co. 

Central Electric Co. 

Columbia Incandescent Lamp Co. 
Colonial Electric Co, 
Commonwealth Edison Co. 


Economical Elec. Lamp Co. 
Economy Electric Co. 

Fort Wayne Electric Werka 
Fostoria Incandescent Lamp 
Franklin Electric Mfg. Co, 
General Electric Co. 

Guarantee Blectric Co. 
Johns-Manville Co, H. W. 
Metropolitan Electrical ay 4 Co. 
Moline Incandescent Lamp Co. 
Monarch Incandescent Lamp Co. 
Nernst Lamp Co. 

New York & Ohio Co. 

Shelby Blectric Co. 

Sterling Electrical Mfg. Co. 
Sunbeam Incandescent Lamp 
Warren Electric & Specialty Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Westinghouse Pp Co. 


Cooper-Hewitt Electric Co. 
McFaddin & Co., H. G. 

Moore Light Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 


Sundh Electric Co. 
Western Electric Co. 
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LIGHTING PLANTS 
Allis-Chalmers Co. 
Fort Wayne Electric Works 
General Electric Co. 
Stanley & Patterson. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LIGHTING SYSTEMS 
Johns-Manville Co., H. W. 


LIGHTNING ARRESTERS 
D. & W. Fuse Co. 
General Electric Co. 
Johns-Manvilis Co., H. W. 
Lord Mfg. Co. 
National Electric Specialty Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LINE MATERIAL 
Bissell Co., The F. 
General Electric Co, 
Johns-Manville Co., H. 
Klein & Sons, Mathias 
Morris Co., Elmer P. 
Ohio Brass Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LOCOMOTIVES, oo 


General Electri? C 
Westinghouse Blestetc & Mfg. Co. 


LUBRICANTS 
Acheson Graphite Co., International 
Dearborn Drug & Chemical Works 


MACHINE TOOLS AND MACHINERY 


Allis-Chalmers Co. 
New England Butt Co. 


MACHINES, WIRE MEASURING 
Minneapolis Elec, & Construction Co, 


MAGNETS 
Cutler-Hammer Mfg. Co. 
Esterline Co. 
D. & W. Fuse Co. 
Sundh Blectric Co. 


MAGNET WIRES 
(See Wires and Cables) 


MAGNETIC SOLENOIDS 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
Sundh Electric Co. 


MAGNETIC SWITCH CONTROLLERS FOR 
"LARGE MOTORS 
Cutler-Hammer ys Co. 
Electric aes & Mfg. Co. 
Sundh Electric 
‘Westinghouse Electric & Mfg. Ce. 


MAST-ARMS 
Bissell Co., The F. 
Brady, T. H. 


METALS 
Baker & Co., In 
Phosphor- -Bronze “smelting Co. 


METERS 

Duncan Electric Mfg. Co. 
Esterline o. 

Fort Wayne Electric Works 
General Electric Co. 
Johns-Manville Co, H. W. 
Pignolet, L. M. 

Sangamo Blectric Co, 

Western Electric Co. 
Westinghouse Electric & Mfg. Ce. 
Weston Electrical Instrument Ce. 


MICA 

Mica Ins. Co. 

Munsell & Co., Bugene 
MINING MACHINERY 
Allis-Chalmers Co. 


MOTORS 
(See Dynamos & Motors) 


NAME PLATES 
Schwerdtle Stamp Co., The 


OUTLET BOXES AND COVERS 
Condit Blectrical yy Co. 
Chicago Fuse Wire & Mfg. Os 
Johns-Manville Co., H. W. 
Western Electric Co. 

OUTLET BOX RECEPTACLES 
Benjamin Blectric Mfg. Ce 
Western Electric Co. 


OZONIZING APPARATUS 
Standard Electro-Utilities Co. 


PAINTS, INSULATING 


Dixon Crucible Co., Joseph 
Massachusetts Chemical Co. 
Standard Paint Co. 
Western Electric Co, 


PANEL-BOARDS 


General Blectric Co. 

Trumbull Electric Mfg. Ce. 
Western Electric Co, 
Westinghouse Electric & Mfg. Ga 


PATENT SOLICITORS 


Bain, Foree 
Clement, Edward 5. 
Duvall, "Baw. 8S. 
Siggers & Siggers 











PHOSPHOR-BRONZE 
Phosphor-Brons Smelting Ce. 
PHOTOMETER STANDARDS 
Electrical Testing Laboratories 
PIGTAILS. CARBON BRUSH 
—— Mfg. Co. 
PINION 
New 
PINS, BRACKETS, ETC. 
(See Cross-Arms, Brackets, Btc. 
PLATINUM PRODUCTS 
American Platinum Works 
Baker & Co., Ine. 


_—— Rawhide Co 


American Platinum Works 


Baker & Co., Inc 
PLUGS, ATTACHMENT 
Electric Goods Mfg. 
General Electric Co 
Western Electric Co, 
Westinghouse Electric & Mtg 


Co 


PLUGS, FUSE 
General Electric Co 
Johns-Manville Co., H. W. 
Western Blectric Co. 


POLES AND TIES (Wooden.) 
Abeles & Taussig 
Bell Lumber Co 
Bissell Co., The F. 
Crawford Cedar Co 
Duluth Log Co. 
Idaho Pole Co. 
Kellogg Switchboard & Supply 
Klein & Sons, ee 
Lindsley Bros. Co., 
McCulloch & Moss cannes Co 
Morrison Lumber Co., J. W 
National Pole Co, 
Naugle Pole & Tie Co 
Page & Hill Co. 
Partridge Lumber Co., 
Puget Timber Co. 
Standard Cedar & Lumber Co 
Sterling & Son Co., W. C 
Torrey Cedar Co 
Valentine-Clark Co. 
Western Electric Co, 
Wittenberg Cedar Co 
Worcester Co., C. H. 

POLES AND BRACKETS, (Iron and 


T. M. 


Franklin Steel Co, 
McDonnell Iron Works 
Morris Co., Elmer P 
Mott Iron Works, J. L. 
Philadelphia Flectrical 
POLES, CONCRETE 
Pettyjiohn Co. 
POLE STEPS 
American Steel and Wire Co 
POTENTIOMETERS 
leeds & Northrup Co 
ror APS 
\. ° laity Ce. 
Okonite oe d 
PUMPING MACHINERY 
Allis-Chalmers Co. 


& Mfg. 


PUSH-BUTTONS 
Cutler-Hammer Mfg. Co. 
Blectric Goods Mfg. Co. 


Western Electric Co, 
RAIL JOINTS 
Rail Joint Co. 
Western Ellectric Co 
RAILWAY SPECIALTIES, > ~ ede 
Blake Signal & 
Central Electric = 
General Blectric Co. 
Johns-Manville Co., 
Lord Mfg. Co. 
Morris Co., Elmer P 
Ohio Brass Co. 
Rail Joint Co., The 
Western Electric Co, 
Westinghouse Electric & Mfg 
a Sah eA 
Frink, I. 
cleans Co 
McFadden & Co. H, G. 
Morris Co., Elmer P. 
National X-Ray Reflector Ce. 
O’Beirne & Co., Baw. J. 
Phoenix Glass Co. 
Wheeler Reflector Co. 
REPAIRS 
Commonwealth Edison Co 
Gregory Electric So 
Guarantee Electric Co 
Waterbury Co. 


Ww. &. 


RESISTANCE BANKS a UNITS 
Cutler-Hammer Mfg. ’ 
General Blectric Co, 
Sundh Electric Co. 
Weetern Electric Co. 
Weetinghouse Electric 

RESISTANCES 
Cutler-Hammer Mfg. Co. 
‘teneral Electric Ce, 

“mplex Blectric Heating Co. 
Sundh Electric Co. 
Western Electric 


& Mtg 





PLATINUM WIRE AND SHEET, PLATINUM | 


Flour City Ornamental Iron Works. 


Minneapolis Steel & Machinery Co 


Manhattan Electrical Supply Co. 
Partrick, Carter & Wilkins Co. 
Western Blectric Co, 

RAIL BONDS 
Condit Electrical Mfg. Co 
General Blectric Co. 
Johns-Manville Co., H. W 
Lord Mfg. Co. 
Ohio Brass Co. 
Roebling’s Sons Co., John A. 


Weetinghoure lectric & Mfg. 


Co. 
“"o-timghouse Blectric & Mfg. 


CRUCIBLES ANQ DISHES, PLATINUM 
RIVETS 
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CLASSIFIED INDEX—Continued. 


| REyeaens NG CONTROLLEE® FOR CRANES 


c cot a Hammer Mfg. Co, 
Westinghouse Electric & Mfg. 


| RHEOSTATS 
Hadt & Co. F. B 
Campbell Electric Co 
Cutler-Hammer Mfg. Co 
Cutter Blectrical & Mfg. Co 
Di-el-ite Mfg. Co. 
Esterline Co, 
Genera! Electric Co 
National Electric Supply Co. 
Paragon Sellers Co. 
Simplex Electric Heating Co 
Sundh Electric Co. 
Western Electric Co, 
Westinghouse Electric 


RUBBER, MOLDED 


Massachusetts Chemical 


Co. 


& Mtg Co 


Co. 


| SCHOOLS AND COLLEGES 


Co 


Co 


Steel) 


Co 


Ic 


Co 


Co 


American School of Correspondence 
Bliss Electrical School. 


Highland Park College 
Rose Polytechnic Institute 
SEALS 


Schwerdtle Stamp Co., The 


SECOND-HAND > eb 
Bissell Co., The F. 
Gregory Electric Co. 
Guarantee Electric Co 
SELF-SOLDERING FUSES 
National Electric Specialty Co. 
SHADEHOLDERS 
General Electric Co 
Western Electric Co. 
SIGNS, ELECTRIC 
Federal Electric Co 
SLATE 
Sundh Electric Co 
SLEEVINGS 
Belden Mfg. Co. 
SMELTING AND REFINING 
St. Louis Smelting & Refining Co 
SMOKESTACKS, STEEL 
Minneapolis Steel & Machinery Co 
SOCKETS 
Cutler-Hammer 
Di-el-ite Mfg. 
Federal Electric Co 
General Electric Co. 
Johns-Manville Co., 
Paiste Co., H. T. 
Trumbull ‘Electric Mfg. Co 
Western — Co. 
Wirt Mfg. Co. 
SOCKETS, FLASHING 
Westinghouse Electric & Mfg. Co. 
SOLDERING STicas AND PASTE 
Belden Mfg. 
Rlake Signal ry “Mfg. Co. 
Burniey Battery & Mfg. 
Condit Electrical Mfg. 
Western Electric Co. 
SOLDERING TOOLS, 
Illinois Appliance Co. 
SOLENOIDS 
Cutler-Hammer Mfg. Co. 
Sundh Blectric Co. 
Western Electric Co. 
SPARK COILS. 
Electric Goods Mfg. Co 
Manhattan Blectrical Supply Co. 
Western Electric Co. 
SPARKING POINTS . 
Baker & Co., Inc 
SPEAKING TUBES 
Central Electric Co. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Western Electric Co, 


Mfg. Co. 
‘0. 


H. W. 


Co. 
“co. 


CIRCUIT-B: 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Sundh Electric Co. 
Western Electric Co. 
Westinghouse Electric 


SPECIALTIES 
Ashland Electric Co. 
Benjamin Electric Mfg. Co. 
Condit Blectrical Mfg. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Paiste Co., H. T 


SPEED ERICA TORS 
Esterline Co. 
Weston Electrica) Inst. 
SPLICING COMPOUND 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 


& Mfg. Co. 


Co. 


SPRINGS 
Barnes -Co., Wallace 
Cary ~~" 4 Works 
Manross, 


STAGE LIGHTING APPARATUS 
Campbell Electric Co. 
Condit Electrical Mfg. Co. 
Johns-Manville Co., H. W. 

Sundh Electric Co. 

STANDARD CELLS 
Leeds & Northrup Co. 

Weston Electrical ” pemeemen Co. 

STAPLES, INSULATED 
Blake Signal = I og Co. 
Goldmark, 

STARTERS, BLECTRIC MOTOR 
Cutler-Hammer Co. 

Electric Controller & Mfg. Co. 
General Electric Co. 


Sundh Electric Co. 
Westinghouse Electric & Mfg... Co. 





SPECIAL OVERLOAD NO-VOLTAGE AND 
RESET REAKERS 





STEAM SPECIALTIES 


American District Steam Co. 
New Process Raw Hide Co. 


STEEL 


American Bridge Co. of New York. 
Franklin Steel Co. 
Jessop & Sons, Ltd., Wm 


STEEL STAMPS 


Schwerdtie Stamp Co., The 


STENCILS 


schwerdtie Stamp Co., The 


STOKERS 


Babeuck & Wilcox Co 
Westinghouse Machine Co 


STORAGE BATTERIES 


Edison Storage Battery Co. 

Electric Storage Battery Co. 
Gould Storage Battery Co. 
United States Light & Heating Co 
Western Electric Co, 


Willard Storage Battery Co. 


STOVES, ELECTRIC 


Hughes Electric Heating Co. 


SUCTION CLEANERS 


McCrum-Howell Co. 


SUPPLIES, CEMERAL ELECTRICAL 


Bissell Co., The 

Central Electric Ce. 

Condit Electrical Mfg. Co. 
Commonwealth Edison Co. 
General Electric Co. 

Manhattan Biec. Supply Co 
Stanley & Patterson. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


SWITCHBOARDS 
Allis-Chalmers Co. 
Bissell Co., The F. 


Electric Goods Mfg. Co. 

Fort Wayne Blectric Works. 
General Blectric Co. 
Metropolitan Switchboard Co. 

Taunton-New Bedford Copper Co. 
Trumbull Blectric Mfg. Co. 
Wagner Electric Mfg. Co. 
Walker Electric Co. 

Western Blectric Co. 


Westinghouse Electric & Mfg. Co. 


SWITCHBOARD MATS 


Massachusetts Chemical Co. 


SWITCHES, ETC. 


Central Electric Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Electric Controller & 
General Blectric Co. 
Hart Mfg. 

Lord Mfg. Co. 

Ohio Brass Co. 

Partrick, Carter & Wilkins Co. 
Sundh Electric Co. 

Trurctull Blectrie Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


SWITCH BOXES 
Chicago Fuse Wire & Mfg. 
D, & W. Fuse Co. 
Western Electric Co. 
TAPE AND SPLICING COMPOUND 
General Electric Co, 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Morris Co., Elmer 
Okonite Co. 
Western Electric Co. 


Co. 


TAPES 
Belden Mfg. Co. 
General Electric Co. 
Johns-Manville Co., 
Morris Co., Elmer P. 
Packard Electric Co. 
Western Electric Co. 


TELEPHONES 
Central Electric Co. 
Electric Goods Mfg. Co. 
Kellogg Switchboard & Supply Co. 
Manhattan Electrical Supply Co. 
Stanley & Patterson 
Western Electric Co. 


TELEPHONE SERVICE 
Chicago Telephone Co. 


H. W. 


STING 
Electrical Testing Laboratories. 
Electro-Mechanical Engineering Co. 
Esterline Co. 
THEATER sanens 
Badt & Co., F. 
Cutler-Hammer vite. 
General Electric Co. 
Simplex Electric Heating Co. 
Western Electric Co. 
THERMOMETERS, ELECTRIC 


Esterline Co. 
Teeds & Northrup 


Co, 


TIES, CROSS-ARMS, RACKETS. PINS, 
CLIMBERS, ETC. Kia 


Bissell Co., The F. 
Brady, H. 
Central Electric Co. 
Klein & Son, Mathias. 
Sterling & Son Co., W. C. 
Western Blectric Co. 

TIME SWITCHES 
Bissell Co., The F. 
Campbell Electric Co. 
General Electric Co, 
Hartford Time Switch Co. 
Manhattan Electrical Supply Co. 
Sundh Electric Co. 
Western Electric Co. 
Waastinghouse Electric & Mfg. Co. 




























































































































TOOL STEEL 

Jessop & Sons, Ltd. Wm 
TOOLS : 

billings & Spencer Co 


Mathias 
Tool Co 


Klein & Sons, 
Oshkosh Logging 
TRANSFORMERS 
Allis-Chalmers Co 
Campbell Electric Co 
Duncan Electric Mfg. 
Fort Wayne Electric 
General Electric Co. 
Kuhiman Electric Co 
Packard Electric Co. 
Pittsburg Transformer Co 
Wagner Electric Mfg. Co 
Western Electric Co. 
Westinghouse Electric & Mfg Ce 
TRANSMISSION MATERIALS 
Johns-Manville Co., H. W. 
TROLLEY CATCHERS 
Lord Mfg. Co. 
TROLLEY RETRIEVERS 
Lord Mfg. Co. 
TROLLEY WHEELS 
Johns-Manville Co., H. W. 
TRUCKS, STORAGE BATTERY AUTO 
General Vehicle Co. 
TUBES 
Fibre Conduit Co 
TURBINE GOVERNORS 
Allis-Chalmers Co 
TURBINES, STEAM 
Allis-Chalmers Co 
General Electric Co 
Leffel & Co., James. 
Western Electric Co. 
Westinghouse Machine Co ; 
TURBINES, WATER - 
Allis-Chalmers Co. 
Leffel & Co., James. 
UNCOATED ARMATURE.TAPES AND 
SLEEVINGS 


Belden Mfg. Co. 
UNDERGROUND INSTALLATIONS 
Turner Improvement Co., J. W 
VACUUM CLEANER MACHINERY 
Keller Mfg. Co. 
Taber Pump Co. 

VACUUM DRYING 
Buffalo Fdy. & Machine Co 
Devine Co., J. P. 

VARNISH, INSULATING 
Massachusetts Chemica! Co 
Standard Paint Co. 

VEHICLES, ELECTRIC 
General Vehicle Co. 

WASHING MACHINES, ELECTRIC 
Automatic Electric Washer Co. 
Judd Laundry Machine Co. 





a 


Co. 
Works 


» 








<4 





A = 
Allis-Chalmers Co. 
Leffel & Co.. James. 
WATER-WHEEL GOVERNORS 
Allis-Chalmers Co. 
S, ELECTROMAGNET 
Relden ‘Mfg. Co. 





MACHINERY 
New England Butt Co 


Wasson Reel Co. 

WIRES AND CABLES 
Acme Wire Co. 
American Electrical Works 
American Stee] & Wire Co. 
Atlantic Insulated Wire & Cabie © 
Belden Manufacturing Co 
Bissell Co., The F. 
Bridgeport Brass Co. 
Brixey, W. R. 
Central Electric Co 
Chicago Fuse we & Mfg. Co. 
D. & W. Fuse C 
Detroit Insulated ‘Wire Co 
Diamond Rubber Co. 
Driver-Harris Wire Co 
Duplex Metals 
Electric Cable Co. 
General Electric Co. 
Habirshaw Wire Co. 
Hazard Mfg. Co. 
Heany Fire-Proof Wire Co. 
Indiana Rubber & Insulated Wire 
Kerite Insulated Wire & Cable Co 
Lowell Insulated Wire Co. 
Marion Insulated Wire & Rubber Co 
Moore, Alfred F. 
National Conduit & Cable Co 
National India Rubber Co. 
New York Insulated Wire Co 
Okonite Co., The 
Paragon Sellers Co. 
Partrick, Carter & 
Phillips, Eugene F. 
Phillips Insulated Wire Co. 
Phosphor-Bronze Smelting Co 
Roebling’s Sons Co. John A. 
Rome Wire Co, 
Safety Insulated Wire & Cable Co 
Simplex Electrical Co. 
Standard Underground Cable Co 
Waterbury Co. 
Weetern Blectric Co 

WOOD PRESERVING COMPOUNDS | 
Carholineum Wond serving 

X-RAY & HIGH FREQUENCY APPARATUS 


Ce. 


Wilkins Co 








Campbell Blegtrica£ 2. = z 
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mur | DIRECTORY or ENGINEERS | Ss" 

















THE ARNOLD COMPANY 


ENGINEERS 
CONSTRUCTORS 
Electrical —Civil — Mechanical 
181 LaSalle Street, CHICAGO 


% ws 





i 


ELECTRO-MECHANICAL 
ENGINEERING CO. 


Consulting and Designing Engineers 
Chemical—Electrical— Mechanical 


Analysis, Tests, Specifications, Plans 


Suite 503 Manhattan Bidg., CHICAGO 


THE JOHN F. KELLY 
ENGINEERING CO. 


Consulting and Contracting Engineer 


149 BROADWAY NEW YORK 
Phone 7259 Cortlandt 











CHARLES L. PILLSBURY 


CONSULTING, MECHANICAL 
and ELECTRICAL ENGINEER 


Consulting Engineer to Minnesota 
State Board of Control 


Suite 805 Metropolitan ide. pa. 
MINNEAPOLIS, MIN 








F. B. BADT & CO. 


ENGINEERS AND EXPERTS 
Electrical and Mechanical 


Suite 1504 Monadnock Block, Chicago 
Telephone Harrison 745 








W. L. FERGUS & CO. 


CONSULTING MECHANICAL AND 
ELECTRICAL ENGINEERS 


1509 Fisher Bldg. 


Chicago 








KOHLER BROS. 


CONTRACTING 
ELECTRICAL ENGINEERS 


LIGHTING POWER RAILWAYS 


1804-1806-1808-1810-1812 Fisher Bldg. 
CHICAGO 





Frederick Sargent A. D. Lundy 


SARGENT & LUNDY 
ENGINEERS 


RAILWAY EXCHANGE 
Cor. Jackson and Michigan Boulevards 
CHICAGO 











FOREE BAIN 
Expert in 


PATENT CAUSES 








947 & 949 Monadnock Bik. 
CHIC. 


AGO 





FRANK F. FOWLE 


CONSULTING 
ELECTRICAL ENGINEER 
Specifications, Plans, Estimates, In- 
vestigations, Ap raisals and Reports. 
Supervision of "Sacwastion. Special 
atten to Telephone Engineering 

and Transmission. 


Marquette Building, Chicago 





LAMAR LYNDON 
CONSULTING ELECTRICAL 
ENGINEER 


Long Distance Power Transmission 
and Alternating Current Problems 
a Specialty 


2 Rector St., 


New York 








STONE & WEBSTEK 
ENGINEERING 
CORPORATION 


CONSTRUCTING ENGINEERS 
BOSTON, MASS. 








PUTNAM A. BATES 


Consulting 
ELECTRICAL ENGINEER 


2 Rector St. NEW YORK CITY 


C. W. HUMPHREY 
Cong Drei 
Plans, Specifications, Supervision, 


Examinations, Cost Analysis. 
Electrical Mechanical 


THE ROOKERY—CHICAGO 








ALBERT J. MARSHALL 


Consulting and Designing 
ILLUMINATING ENGINEER 


227 Fulton St. NEW YORE 


J. B. Taylor & Company 


Incorporated 


ENGINEERS, CONTRACTORS 


Examinations, Reperts, Financing, 
Construction 


Public Utilities 
NEW YORK 


Rallroads 
37 Liberty Street 











H. M. BYLLESBY & CO. 
ENGINEERS 

i 218 LA SALLE STREET, CHICAGO 

- Portland, Ore. Oklahoma City, Okla. 


Mobile, Ala. 





HENRY H. HUMPHREY 


CONSULTING ENGINEER 
Isolated Lighting Plants 
Central Lighting Stations 
Industrial Power Plants 


Suite 1505, Chemical Bidg., St. Louis 





WILLIAM MARSHALL 
Electrical Engineer 


709 Lexington Ave. NEW YORK 


Electric Condensers Standards a Specialty 











"Phone Grand 1100 


WESTERN ENGINEERING 
AND CONSTRUCTION CO. 


Consulting Engineers and Contractors 
Electric Railway, Lighting, 
Heating and Power Plants. 


506 Merrill Building, Milwaukee, Wis. 








ENGINEERING CO. 


Designers and Builders 
Central Station Heating Plants 


Telephone Randolph 2495 
First National Bank Bidg., Chicago 











THE CENTRAL STATION 


D. C. & WM. B. JACKSON 
Engineers— Experts 


Mejnbers 
American Inst. of llectrical Engineers 
American Soc. of Mechanical Engineers 


American Society of Civil Engineers 


BOSTON 


CHICAGO 








Samuel G. McMeen Kempster B. Miller 


McMEEN & MILLER 
Electrical Engineers 
Telephony Telegraphy Caption 
Lighti Pow 


14546 Monadnock Block 333 Cet Avenue 
Chicago San Francisco 












J.G. WHITE & COMPANY 


Incorporated 


ENGINEERS, CONTRACTORS 
ac 41-43 Wall St. 
NEW YORK, N.Y 

First National Bank Bidg., Chicago, Ill. 

Alaska Com. Bank Bidg.. San Francisco,CalL 
London Corresp’d’ts: J.G. White & Co., 

Ltd . 9 Cloak Lane, Cannon Street 

Principal Philippine Office: Manila, P.I. 












EDWARD E. CLEMENT 


Consulting Engineer 
Patent Attorney 


Expert Opinions, Testimony in Court 
Cases, Reports on Validity and Infri ‘eS 

aan ” Perfecting and Developing of 

ventions. Patents —— _— Causes. 


Mc Gill Bids. 


"Westsington, D.C. 








A. W. Johnston & Company 
TROY, N. Y. 








ELECTRICAL ENGINEERING 
IN ALL ITS BRANCHES 





NEW ENGLAND 
ENGINEERING CO. 
ENGINEERS AND CONSTRUCTORS 
50 Church St., New York. Waterbury, Conn. 


Sprertentions and > 
lans, — cations mates 
pw oy Supervision, Construction 





















W. H. ZIMMERMAN CO. 


Engineers and Constructors 


Power Plants, Hydro-electric Develop- 
ments, Electric Railways & Central 
Heating Systems. 
Experts on Investigations and Reports. 
First National Bank Bidg., Chicago 
Branch Office, Lansing, Mich. 
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Ellectrical Review Publishing Co. 


Western Headquarters for Electrical Books 


507 Marquette Bldg., Chicago 


We will mail, postage prepaid, any scientific book published on receipt of price. 
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FOR ELECTRIC 





GAS PRODUCER 








. 








MUENZEL - 


THIS IS THE WAY IT LOOKS SET UP 


BF 
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You can see the 
Muenzel Producer 
Gas Engine 
in operation at the 
Minnesota State 


Made in sizes 
30 to 500 


horse power, both 


single and double Minmapaiie 
acting. September 5 to 10, 
1910. 


MINNEAPOLIS STEEL & 


“mew TWin City Corliss Engines and Muenzel Gas Engines 


BRANCH OFFICES: SALT LAKE CITY, 322 Felt Building DENVER, 313 Mining Exchange 
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POWER PLANTS 




















GAS ENGINES 


THIS IS THE DETAILED DRAWING 
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SECTIONAL VIEW OF DOUBLE ACTING TANDEM PRODUCER GAS ENGINE DIRECT CONNECTED TO 300 K. W. 3-PHASE 60-CYCLE ALTERNATOR 


Operating expenses are reduced to a minimum—there is no waste of fuel—no 
smoke stack is necessary——the economy starts from the moment you begin to 
make up your mind that you can not do anything better than to plant this 
plant in your plant. © 


You’ll find all the rest of the story at your right hand if you will write us— 
particulars will be put forward quickly. Interested? 


MACHINERY CoO., minnesora 


and Gas Producer Power Plants for Electric Service 


EL PASO, 313 E. P.& S. W. Building SEATTLE, 338 Globe Building BUTTE, 352 Phoenix Building 
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IN HUNGARY 


REMEK 


MEANS MASTERPIECE 


IN AMERICA 


The Remek Transformer 


IS THE MASTER KEY TO 


Central Station Economy 


The REMEK TRANSFORMER is of new and original design but is 


NOT an Experiment. It is the culmination of years of development 











Complete Line of REMEK TRANSFORMERS Ranging from .6 to 50 K. W. 


You can distribute electric power at the lowest possible cost to a 
LIGHTING LOAD because of the low all-day losses of REMEK trans- 
formers; to a POWER LOAD because of the remarkably high 


efficiency of REMEK transformers. 





There are many other reasons why it will pay you to investigate 


REMEK transformers. Our nearest office will be glad to furnish 


you with any desired information. 





CROCKER-WHEELER COMPANY 


Baltimore 





WORKS: AMPERE, N. J. 


Birmingham 


Boston 
Chicago 
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Power and Lighting Transformers 


THE WAGNER COMPANY built the first 10,- 
000-volt transformers. They are still in service. 

THE WAGNER COMPANY built the first 40,- 
000-volt transformers. They are still in service. 

For Twenty Years Wagner Engineers have studied 
every minute detail of transformer design. 

For Twenty Years the experimental laboratory 
maintained by the Wagner company has been 
solving the problems involved in transformer 











erfection. 
For fuente Years the Wagner Company has been 
acquiring experience. TO-DAY Wagner ooking aown into a Wagner Central 
Transformers embody the results ofl Board. which provides faciilty for varying 


Tw enty Years’ Research— timgck t=. 
Twenty Years’ Study— 
Twenty Years’ Experience 
The Wagner Transformer is not a freak. 


No undue preference is given to some one desirable feature at the expense of 
others equally important No great display is made of one item, blinding the 
unwary to serious defects in other features. 

The glib salesman pounds away on the one or two good features of such trans- 
formers, neglecting (or carefully avoiding) the discussion of other features. 

The Wagner Transformer may not be as apparently high in some one feature 
as transformers of other manufacture, but when all items are carefully considered 
and given due proportionate credit NO TRANSFORMER IS BETTER. 
The Wagner Transformer is a perfected, balanced whole—every feature is 
carefully considered and all conflicting features so correlated as to insure 
EFFICIENCY and DEPENDABILITY. 

Bulletin No. 90 talks TRANSFORMERS from the CENTRAL STATION 
MAN’S POINT OF VIEW. Send for it. 


Wagner, ; 


Birmingham, Ala., Woodward Cleveland, New England Bldg, Montreal, Bell Telephone Bldg. Pitisburg, Lewis Block. 


Building. Denver, Gas and Electric Bidg. New Orleans, 205 Chartres St. St. Louis, 6400 Plymouth Ave. 
Boston, 110 State St. Detroit, Union Trast Bidg. New York, 50 Church St. San Francisco, Balboa Bidg. 
Buffalo, 41-43 East Eagle St. Kansas City, 1113 Wyandotte Philadelphia. Real Estate Seattle, Pacific Block. 
Chicago, Marquette Bldg. w Street. Trust Bldg. Sioux City, 515-517 5th St. 


Cincinnati, First Nat'l Bank Minneapolis, Security Bank 
Building. Bidg. 
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ELECTRIC MOTORS 


Brush Holders are held on a ROCKER RING, 
@xwhich moves in a finished surface of frame. ‘ 





This construction keeps oil off the commutator. 
Also allows armature and bearings to be re- ‘3 
* moved without disturbing electrical connections. 
ROTH BROS. & CO. 





Eastern Office: 1400 WEST ADAMS STREET 
186 Liberty St.. New York City CHICAGO, ILL. 














THE STRONGEST? 
TANK AND SUMP 
SWITCH MADE 


THE SUNDH 
IS UNEQUALED FOR CONTROLLING 
THE WATER LEVEL IN TANKS, WELLS 
OR PUMPS. 

THEY ARE WEATHER PROOF AND 
CAN BE MADE OIL-BREAK TO HANDLE 
HIGH VOLTAGES. 

SEND FOR THE SUNDH CATALOGUE 
DESCRIBING THE APPARATUS FULLY. 


SUNDH ELECTRIC CO. Sump 


NEW YORK, WN. Y. 















w= /5 to 200K.V.A. 900 to360R.P.M.__ 


TWO BEARING PEDESTAL TYPE ALTERNATORS | 





The selection of an alter 
nator for a given set of 
conditions should be care 
fully made, and we are at 
all times glad to give you 
the benefit of the advice of 
our experienced corps of 
engineers. 











Bulletin 105 shows half-tones 
that have not been retouched 
full information— write 


Electric Machinery Company 
Minneapolis, Minn., U.S. A. 

















THIS TIME 


we merely want to say a word about 


PEERLESS MOTORS 


so many, many people know them—they show such high efficien- 
cy in the transformation of energy—there’s more in the bulletins 
—We’'re at Warren, Ohio, Chicago and New York. 


THE PEERLESS ELECTRIC Co. 


























RICHMOND 


TYPE HF 







The Richmond Electric Company 
RICHMOND, VIRGINIA 
































Emerson Single-Phase Motors 
1-20 to 1-2 HP. 


New Types 
New Bulletins 
New Prices 


Write for full information, and new 


Trade Price Be 0k. 


The Emerson Electric Mfg. Co. 


Eastern Office 
50 Church St., New York City 





St. Louis, Mo. 


















Kimble Polyphase Induction Motors 


The most silent running induction motor on 
the market today. Sizes, 4 H.P. to 7% H.P. 
Write for our prices on two and three phase 
constant speed and single, two and three 
phase variable speed motors. 


“> Kimble Electric Company 
1121 and 1123 Washington Blvd., CHICAGO, ILL. 
WRITE FOR CATALOG A 




















WE MANUFACTURE 


Single-Phase Motors 


For any Commercial Voltage, any Frequency Between 25 and 
140 cycles, Horizontal, Vertical, and Back-Geared Types. 
They are Self-Sterting Under I Fall’ L Load. 14 to 40H. P. 


CENTURY ELECTRIC CO. 


19th and Olive Streets ST. LOUIS, MO. 























CommonweAa_ctH Epison Company 


REPAIR SHOPS 


76 Market Street, CHICAGO 









Telephone Randolph 1280 





FIRST-CLASS EQUIPMENT 
THROUGHOUT 





Dynamos, Armatures, Motors, Arc Lamps, Instruments 
HIGH GRADE MACHINE WORK OF ALL KINDS CORRESPONDENCE SOLICITED 







Established 1875 













Eck Dynamo & Motor Co. 
Belleville, N. J. 


19 Murray St., New York 518 W. Monroe St., Chicago 
63 State St. Detroit, Mich. 


High-Grade Direct Current 
Dynamos and Motors 








84 to 20 H. P. Bulletins sent on request. 























Combination of * 
Stow Flexible Shaft 
and Multi-Speed Motor 
Practically dust and water proof. For Portable | 
in Lintkakiwewth 


Stow Mfg. Co., Binghamton, N. Y. 
Gen’! European Agents, Selig, Sonnenthal 
& Co., 8 Queen Victoria St.,London, Eng. 


—— 
— 
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ENGINE TYPE GENERATORS 




















Deserve the investigation and recognition of every Central 
Station Engineer. 

Their ability to carry heavy overloads and sudden fluctu- 
ations of load, without sparking or heating, merit their inclusion 
in any plant. 

The temperature rise is exceedingly low, and the efficiencies 
remarkably high. 

Built on a steel frame with laminated pole pieces, the con- 
struction is very rugged and symmetrical and is based on sound 
engineering principles. 


Send for Bulletin 281-E 
THE TRIUMPH ELECTRIC COMPANY 


Cincinnati, Ohio 
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NOISELESS 
PINION 








Noiseless and Enduring 
New Process Pinions. 


That New Process Pinions are 
noiseless is easily verified by asking 
any one who has seen them work. 

















That New Process Pinions are 
durable is equally well proven through 
their constant use year after year on 
the best American machine tools and 
motors. Men who have the repu- 
tation of their product at stake specify 
New Process in preference to other 
rawhide pinions because they know 
that our patented curing process makes 
the rawhide which wears like metal, 
lasts like metal and is in every way 
the equal of metal save for the noise. 


The -air compressor shown indi- 
cates the severity of duty that New 
Process Pinions readily withstand. 
We have yet to find pinions properly 
installed that fail to perform such 
work well and quietly. 


You can get New Process Pinions 
on short notice to fit machines now 
in service. Make the trial on one 
drive. Tell us your 
requirements and ask 
for booklet, “*Noise- 
less Gearing.” 





GEW PROCESS IS TO ALL OTHER RAWHIDE AS STEEL IS TO IRON) 


TheNEW mye Ry " Raw Hive Co. 
OFFICE & WORKS SYRACUSE. N.Y. 











THREE SUCCESSIVE TUNNEL INSTALLATIONS of 


C & C MOTORS sd OTHER FURPOES 


(1) New York Subway. 30 motors of various size, regating 700 H. P. 
(2) East River Tunnel. 9 motors, aggregating ogo Ht. P. 
(3) Hudson River Tunnels. 13 motors, aggregating 900H_ P. 





One of Three 150 H. P. Motors 
Pennsylvania Station, Hudson River Tunnels, Jersey City 


= A Total of 2650 H. P. - 


Trese successive installations have established a record for reliability which is 
unsurpassed. 


Garwood Electric Company 


SOLE MANUFACTURERS 
Main Office and Works: GARWOOD, N. J. 


New York, 149 Broadway Chicago, Old Colony Belling 
Boston, 176 Federal Street Charlotte, N. C., Charlotte Contract Co. 
St. Louis, Bank of Commerce Building Seattle, Wash., Montilius Price Co. 
Philadelphia, West End Trust Building Toronto, Canada, Fellowes & Fellowes, 
PRtghure. Ludwig Hommel & Co., Lewis General Trust Bidg. 

oc 
Saginaw Mich., Geo. F. Herrig Co. 























Motor Troubles 


By E. B. Raymond 
44x7, fully illustrated, $1.50 net postpaid 


¢¢ EVER trouble troubles till trouble troub- 

les you” may be a good rule for some 
troubles, but it does not apply to motor troubles. 
You know how trying motor troubles can be, and 
you must be prepared to meet them. 


For many years Mr. Raymond specialized 
in the tracing of motor troubles. He was the 
General Electric Company’s expert in this field 
for along period. He has covered here all the 
troubles that occur in direct and alternating-cur- 
rent motors, and the book is so arranged and in- 
dexed, that you can find the right solution to the 
difficulty at once. 


Contents:---Starting up. Sparking. Brush Troubles. 
Characteristics of the Induction Motor. Locating Faults 
in Induction Motors. Winding Faults. Balking of Induc- 
tion Motors. Mechanical Troubles. Troubles with Syn- 
chronous Motors. Testing Generators. Testing Direct- 
Current Motors. Alternating-Current Generators. Test- 
ing Induction Motors. 

For Sale by 
Electrical Review Publishing Co. 
Western Headquarters for Electrical Books — 
507 Marquette Blidg., Chicago 
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THE MOTORS THAT GIVE SATISFACTORY SERVICE. 
SOME IDEA of the economic value of these motors 

can be obtained from the fact that 10,000 
of them are in use in one county alone, so 


WHY NOT SAVE your customers the expense incident to the up- 





keep of asteam-driven plant, and demonstrate to them the value of 
applying these motors to their present machines ? 


CENTRAL STATIONS es profit not only from the 


irect sale of current, but 
from the adverfising that satisfied customers always render. 





Sprague Electric Round Type Motor 


Within the limits of the most conservative 


expenditure. Bulletin No. 2186 shows a great variety of industrial applications. 
Motors Can Be Shipped Immediately from Stock. Some of them may contain ideas for you. Send for a copy. 


SPRAGUE ELECTRIC COMPANY 


General Offices: 527=531 West 34th Street, New York City 


BRANCH OFFICES 
Chicago St. Louis Milwaukee Boston Philadelphia Pittsburg Baltimore Atlanta New Orleans San Francisco Seattle 


























qpiell 


TRADE MARK 


Type G 
Motors 


Up-to-date 
in Every 


Particular 
Send for Bulletin 102 


and 
Generators 





Diehl Manufacturing Company 


ELIZABETHPORT, NEW JERSEY 


BRANCHES: NEW YORK CHICAGO PHILADELPHIA BOSTON WILLIAMSPORT, PA. 





























You Need This Book 


It Is Of Vital Importance To Every 
Man Who Buys Insulators 








Fully describes and illustrates our complete line of : 


O-B HI-TENSION INSULATORS 


Wall Insulators Wood and Iron Pins Bushings 
Strain Insulators Entrance Tubes Cross Arms, Etc. 










It also has several pages of interesting and valuable data, and outline 
dimension illustrations (like blue prints) of all Insulators listed. 


WRITE TO-DAY FOR CATALOG No. 10R 


Please mention name of company with which you are connected 








THE OHIO BRASS CO., MANSFIELD, OHIO, U. S. A. 


NEW YORK, |30 Church§St. PITTSBURG, 306 Fourth Ave. CHICAGO, 277 Dearborn St. 


HOLABIRD-REYNOLDS COS., Pacific Coast Agents—San Francisco—Los Angeles—Seattle 














BUY 


TRADE 


BROOKFIELD 


MARK 


Glass Insulators 


Nu i) 


A 





HEMING. 


STANDARD || ee. 


HEMINGRAY STANDARD 
SCREW GLASS INSULATORS 


THE BROOKFIELD GLASS CO. |] ff recess gro: oot mma, seve co mat tne 


never vary in quality. 


MANUFACTURERS 
HEMINGRAY GLASS CO. 
UNITED STATES EXPRESS BUILDING EST.1848. - — 1870. COVINGTON, KY. 


Trinity Place, Greenwich and Rector Sts., NEW YORK FACTORIES, MUNCIE, IND 


Th =a 
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4 
REG.U.S.PAT, OF F. & FOREIGN COUNTRIES. 


TORS FROM 1,000 TO 1,000,000 VOLTS 





INSULA 


COPPER RODS 


oR 


We are prepared to furnish “Electrose” Insulation in all forms of high potential insulators and insulating parts from 1,000 to 


1,000,000 volts. 





“Electrose” standard products are:—Line Insulators (single and 
multipart). Suspension type, Pin type, and Crossarm supported type. 
Insulator Pins. ‘‘Safety’’ Strain insulators, Disc and hood type Safety 
strain insulators, Spool type strain insulators, Rod type strain insu- 
lators and Insulating strains. Bushings. Catenary Spools. Insulated 
Bolts. Entrance Tubes. Single and multipart Insulated Turnbuckles 
Transformer Bushings. Floor Tubes. Insulating Hangers. Cable 
Spools. Oil Switch Bushings, Single and multipart Bushings, Water 
= gas tight Locking Bushings. Sheets, Insulating Barriers, Etc., 
tte., Ete. 

Medal and Diploma receive? Insulators and Insulating parts and devices of special sizes and Medal and Diploma received 
at World’s Columbian Ex- forms, designed and made to order. Sole Manufacturers. at World’s Fair 

position, Chicago, 1893. St. Louis, 1904, 


ELECTROSE MFG. CO. aia North ith street’ BROOKLYN, N. Y. 
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CIRCUIT BREAKERS 
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-CONDIT- 


The Name that Stands for the 
Highest |E_xcellence in Oil and 


Carbon Break 








Pole Line Switch and Features 


EMS in 
Has to be all open 
or all closed, can’t 
be left in an in- 
termediate posi- 


tion. 
tee 8 


eee 
Ample insulation, 
Laminated Con- 
tacts, Removable 
Oil Can, Strong 


Mechanically. 
eee 


Complete Catalogue on all Kinds of A. C. and D. C. Circuit Breakers 


BOSTON 


New York City, 39 Cortlandt St. 
Kansas City, 618 Dwight Building 
Pittsburg, Pa., 219 Lewis Block 


MASSACHUSETTS 


AGENTS 


San Francisco, Cal., 766 Folsom St. 
Denver, Colo., 1621 17th St. 
Atlanta, Ga., 702 Empire Building 


Philadelphia, Pa., 1011 Mutual Life Bldg. Buffalo, N. Y., 41 East Eagle Street 


Chicago, Ill., 627 West Jackson Blvd. 


Northern Electric & Mfg. Co., Montreal 


CONDIT ELECTRICAL MANUFACTURING COMPANY 


MANUFACTURERS OF OIL AND CARBON BREAK CIRCUIT BREAKERS 


U. S. A. 


Northern Efectric & Mfg. Co., Toronto 
Northern Electric & Mfg. Co., Winnipeg 
Northern Electric & Mfg. Co., Regina 
Northern Electric & Mfg. Co., Calgary 
Northern Electric & Mfg. Co., Vancouver 
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Which Do You Prefer ? 3 


A piece of apparatus made by a concern whose name has 
been identified with that piece of apparatus for twenty years, 
whose guarantee as to accuracy, reliability and. workmanship has 
NEVER been questioned, whose policy has been to build only 
the best—or a piece of apparatus from a concern whom you have 
heard of as being more or less in difficulty on all of the above 
counts. Ask yourself this question and we will abide the result. 


THE CUTTER COMPANY, PHILADELPHIA 


W.C. Jessup, 120 Liberty Street, New York H. W.MacVaugh, 1122 Park Building, Pittsburg 
H. F. Darby, Jr., 1555 Monadnock Block, Chicago Burton R. Stare Co.. Seattle 
Eccles & Smith Co., Los Angeles, San Francisco and Portland, Ore. 
Electric Manufacturers Sales Company, Denver, Colorado 
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Second Edition, Revised and Enlarged 


Price $1.00, Postage Prepaid 





















































Chronicle, 





“The How and Why of Electricity” 


By Charles Tripler Child 


Late Technical Editor of the ELECTRICAL REVIEW 





“The descriptions are helped out with cuts and diagrams that 


really explain. We know nothing that gives so much help on a diffi- 
cult and complex matter in so short a space.”"—New York Sun 

“We can unhesitatingly recommend this book to all non-technical 
readers who desire a simple and yet correct account of the different 
features of modern electrical development.’’—Street Railway Journal, 
New York 

“An excellent manual of the uses of electricity, and while not 
intended in any way as a text-book, the work is of much value to 
readers, both professional and lay.’’—National Electrical Contractor. 

“The book is a handy one; just what nine men in ten demand in 
order to seize rapidly the practical side of electricity.""—San Francisco 


W HILE the added matter has brought 

the volume up to date in every phase 
of this study, the original text, as prepared 
by its brilliant author, remains to entrance 
the reader. New illustrations have been 
made where it was deemed possible to 
further illuminate the explanatory matter. 
The book contains no mathematics. The 
phenomena of electricity are treated in 
splendidly arranged word pictures, and the 
engineer, the student and the non-techni- 
cal reader, alike, may be benefited and 
entertained by this book. 


CONTENTS 
CHAPTER 
Preface 
I The Electric Current 
Il The Electric Battery 
Ill The Effects of Electric Flow in the Circuit—Heat 
and Chemical Action 
IV The Effects of Electric Flow Outside the Circuit— 
Magnetism and Induction—The Electrical Units 
V_ Blectromagnets—The Telegraph 
VI Electric Signaling Apparatus 
VII The Relations Between Magnets and Electric Cur- 
rents 
VIII Induction and Reactive Coils 
IX The Telephone 
X Telephone Accessories 
XI The Mechanical Generation of Electricity 
XII The Dynamo Machine 
XIII Various Types of Dynamo Machines 
XIV Alternators—Polyphase Currents 
XV The Electric Motor 
XVI The Electric Railway 
XVII Polyphase Currents and Motors 
XVIII Electrical Power Transmission 
XIX The Incandescent Light 
XX The Arce Light 
XXI_ Electrochemistry—Storage Batteries 
XXII Wireless Telegraphy 
XXIII Radiation—X-Rays 
XXIV Recent Theories 


-ft is admirably adapted to instruct the non-technical reader who 
is interested in that subject. * * * Mr. Child enjoyed a high repu- 
tation for the clearness and intelligibility of his writing, and the 
volume in question exhibits these qualities.”"—New York Tribune. 

“Mr. Child has left a good boak; one that we can heartily com- 
mend to the non-technical readers, for whom it was written; they 
will not be led astray by platitudinous nonsense, but will receive 
solid, exact information, if simply expressed.’’—Western Electrician, 
Chicago. 

“In spite of the great mass of electrical literature already existing 
it is one of the first good books of its kind. * * * It will find a 


large circle of readers on its evident merits.’"-—Engineering News New 
York. 
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Book Department 








ELECTRICAL REVIEW PUBLISHING CO. 


507 MARQUETTE BLDG., CHICAGO 
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Are you going to reorder more of the kind you are now using or are 
you dissatisfied and want something better? 


Users of Fort Wayne meters claim our meters “can’t be beat” and all 
indications point to the fact that we will have more reorders this fall than ever before. 


Customers won't reorder unless they are satisfied. 
What's the answer? 


We can't attribute this popularity to lack of competition or to superhuman efforts on the 
part of our Sales or Advertising Departments. 


There is only one answer -- it is 


FORT WAYNE METERS 


Good arguments or personality might persuade you to try out almost any kind of a meter, but the most 
efficient advertising or persistent salesman on earth can’t make you reorder and reorder these meters year after 
year unless they 





Fill all your requirements 


There are a lot of technical reasons why our meters have gained such 
a reputation wherever exacting service is required under all conditions. 
If you have never learned the details concerning the design and con- 
struction of our meters you had better send today for our Bulletin 


1053B 


It's well worth while to know the particulars about the best 
meter made even if you don't happen to be in the market for any 
just at this time. 


Fort Wayne Electric Works 
“WOOD” SYSTEMS 
Main Office: Fort Wayne, Indiana 
Factories: Fort Wayne, Indiana, and Madison, Wisconsin 
Atlanta Sales Offices: San Francisco 
Boston Dallas Milwaukee Seattle 


TYPE « FORM SAA 7] Chicsge Grand Rapids NewYork St Past 


icago 
WAT TMETER , Cincinnati Kansas City Philadelphia Syracuse 
J Cleveland Madison Pittsburg Yokohama | 
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Books on Illumination and Electric Lighting 


RADIATION LIGHT AND ILLUMINATION 
By CHARLES PROTEUS STEINMETZ, A.M., Ph.D. Compiled and Edited by J. R. L. HAYDEN. 
304 pages, 6x 9, illustrated. $3.00 (12/6) net, postpaid. 
Che scope of this book is broad. It appeals not only to the electrical and illuminating engineer, but the 
architect, the physician and all scientists will find it full of valuable suggestions. 








Che main chapter headings are: I.—Nature and Different Forms of Radiation. I].—Relation of Bodies to Radiation. 
l111.—Effects of Radiation. I\ Temperature Radiation. V.—Luminescence. VI.—Flames as Illuminants. VII.—Arc Lamps 
1 \re Lighting. VIII.—Measure of Light and Radiation. IX.—Light Flux and Distribution. X.—Light Intensity and II- 

tion X] Illuminati ind Illuminating Engineering. XII.—Physiological Problems of Illuminating Engineering. 


ELECTRICAL ILLUMINATING ENGINEERING 
By WILLIAM EDWARD BARROWS, JR., B.S., EE. 220 pages, 542 x 8, illustrated. $2.00 (8/6) net, post 
paid 
\lthough this book is intended primarily for use as a text-book in colleges, it is also of great value to il- 
uminating engineers, since it contains much practical and valuable data. 
The amount of jllumination required for various purposes, the latest methods of calculating the distribution 
light, and the more recent developments in illuminating devices are among the important subjects covered. 
rhe content e! Light and Color. Units of Illumination and Photometry. Photometry and Photometers. Spher- 


Photometry tegrating Photometers. Standards ofllluminating Power. Incandescent Lamps. Are Lamps. Flam- 
\r mps. Vapor Lamps. Shades and Reflectors. Illumination Calculations \ppendix A—Table Giving Current- 


( TT t \\ ire 
By FRANCIS B. CROCKER. Two volumes illustrated. 
Vi the Generating Plant. 213 illustrations. 488 pages. $3.00 postpaid. 
( tents listor electric Lighting; General Units and Measures; Classification and Seléction of Electric Light- 
Syste rl Li tior nd General Arrangement of Electric Lighting Plants; Buildings for Electric Lighting Plants; 
Possible Sources of Electrical Energy; The Steam Engine; History and General Principles; Steam Boilers; General Con- 
truction Typical Forn Steam Engine for Electric Lighting; Selection, Installation and Management; Gas, Oil and Hot 
\ir Engin Water-Wheels and Windmills; Direct Coupling, Belting and Shafting; Principles and Construction of Dynamo- 
Electr Machines; Typical Forms of Dynamo-Electric Machines for Electric Lighting; The Practical Management of Dyna- 
1 lectric Machines; Storage Batteries; Principles, Construction and Management; Applications of Storage Batteries in 
Electric Lighting; Switchboards, Including Switches, Fuses and Circuit-Breakers; Electrical Measuring Instruments; Light- 
ing Arresters 

Vol. Il. Distributing System and Lamps. 391 illustrations. 511 pages. $3.00 postpaid. 

Contents: Electrical Distribution: Physical Properties of Conductors; Series Systems of Electrical Distribution; Par- 
allel Systems of Electrical Distribution; Three and Five-Wire Systems of Distribution; Direct Current Transformer Systems 
#f Electrical Distribution; Networks of Electrical Conductors; Principles of Alternating Current; Principles of Alternating 
Polyphase Currents; Transformers; Alternating Current Systems of Distribution; Calculation of Alternating Current Circuits: 
Overhead Electrical Conductors: Underground Electrical Conductors; The Electric Arc; Arc Lamps; Interior Wiring; Incan- 
descent Lamps: Lamps Not Employing Carbon; Electric Meters; National Electric Code; Report of the Committee on Stan- 


dardization. 
By J. R. CRAVATH and V. R. LANSINGH. 364 pages, 6x 9, illustrated. $3.00 (12/6) net, postpaid. 
Especially useful as an engineer’s book. It covers the problems of lighting as applied to all sorts of public 
halls, offices, residences, etc., etc., with unbiased results of tests on globes, reflectors, etc. 

Che Chapter Headings are: I.—Introduction. II]—The Laws and Measurements of Light. 1I].—Light and the Eye. 
1V.—Calculation of Illumination V.—Individual Incandescent Electric Lamps and Their Reflectors, Shades and Globes. 
V1l.—Individual Gas Burners and Their Reflectors, Shades and Globes. VIIl.—Acetylene Gas Burners and Their Shades. 
Viil.—Incandescent Electric Lamp Clusters and Bowls. IX.—Nernst Lamps and Their Globes. X.—Electric Arc Lamps. 
XI.—Gas Are Lamps. XII.—Vapor Lamps. XIII—Demonstration-Room Tests. XIV.—Comparison of Illuminants. XV.— 
Introduction to Practical Examples. XVI.—Residence Lighting. XVII.—Desks, Drafting Room and Office Lighting. XVIII 

The Lighting of Public Halls and Lodge Rooms. XIX.—The Lighting of Large Dining and Banquet Rooms. XX.—Large 
Public Rooms, Depots, Lobbies, etc. XXI.—Hall and Corridors of Large Office Buildings. XXII—Theaters. XXIII.— 
Churches XX1IV.—Libraries, Reading and School Rooms. XXV.—Car Lighting. XXVI.—Store Lighting. XXVII.—Show- 
Window Lighting XXVIII.—Shop and Factory Lighting. XXIX.—Miscellaneous Examples of Lighting. APPENDIX. 


By LOUIS BELL, Ph.D. 339 pages, 6x 9, illustrated. $2.50 (10/6) net, postpaid. 

The general principles, rather than the specific problems of illumination, are covered here. As a specialist 
Mr. Bell treats these principles in their broad application to lighting problems and points out especially the losses 
by sins against these fundamental laws. 

Contents: Chapter I—Light and the Eye. I1I.—Principles of Color. III.—Reflection and Diffusion. IV.—The Materi- 
als of Illumination, Illuminants of Combustion. V.—Incandescent Burners. VI.—The Electric Incandescent Lamp. VII.—The 
Electric Arc Lamp. VIII.—Shades and Reflectors. IX.—Domestic Illumination. X.—Lighting Large Interiors. XI.—Street 
and Exterior Illumination. XII.—Scenic and Decorative Illumination. XIII.—The Illumination of the Future. XIV.—The 
Elements of Photometry ‘ 


ELECTRICAL REVIEW PUBLISHING COMPANY 


WESTERN HEADQUARTERS 507 MARQUETTE BUILDING, CHICAGO, ILLINOIS 
FOR ELECTRICAL BOOKS Complete Stock of All Electrical Books on Hand 
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100. KW SUB-STATION TYPE 
3-PHASE TRANSFORMER 


| 
; 
i 


They really got used to it until we 
upset the whole scheme with our 
five year guarantee — a certificate 
that says nix on the repair end of 
the game — but sticks for fine 
quality all the way through. 


WE'RE TALKING ABOUT A 
REAL TRANSFORMER 


WE MAKE 


Sub-Station transformers for all 
kinds of service. 

Three-phase power transformers 
for any voltage or frequency. 

High potential transmission 
transformers, step-up or step- 
down, any voltage or fre- 
quency. 

Wireless Telegraph transform- 
ers. 

Welding transformers. 

Low voltage Tungsten trans- 
formers. 

Auto-transformers, for flaming 
arc lamps. 


KuhimanElectricCompany 
Main Office and Factory 
ELKHART, INDIANA 
NEW YORK OFFICE CHICAGO OFFICE ~ 
36 East 23rd St. 617 W. Jackson Bivd. 
TOLEDO, 0. CHARLOTTE, N.C. 
The F. Bissell Co. American Mach. & Mfg.Co. 
DENVER, COLO. 
Hendrie & Bolthoff Mfg. & Sup. Co. 
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THE STORY OF 


The Lion and The Mouse 





























is a FABLE with a very fine moral; but the reputation of Duncan Meters and Transformers for 
fulfilling every rigid requirement of present day central station practice is an established FACT, 
and can be vouched for by nearly 2,000 users throughout every state and territory of the Union. 


If you have any Direct Current Meter, or Transformer troubles, just take a flier on the 
Duncan products, and if they do not relieve you of any toils that are binding you down—just as 


the mouse did in lib- 
erating the lion—the 
trial won’t cost you 
a cent. 


DUNCAN 
ELECTRIC 
MFG. CO. 


Lafayette, Indiana 


U. S. A. 
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A Happy Medium 


Between the ordinary wooden pole, which 

















no longer meets the ideas of those who seek 


the betterment of their civic surroundings, 





and the usual cast iron or steel pole, with its 





elaborate ornamentation and prohibitive cost, 


there lies a happy mediun, /. ¢. : 


THE 


TRIPARTITE STEEL POLE 


This pole possesses greater durability than any 
other metal pole ; it is exceedingly pleasing 
in its appearance ; while its cost is sufh- 
ciently low to enable the average lighting 
company to install it without undue capital 


expenditure. 


Saves Money and “Talk Trouble” 


The practical elimination of depreciation, the 


reduction of maintenance to the trivial cost 


* 
- 


ay 


of an occasional painting, and the vastly 
improved public sentiment induced by the 
installation of equipment which is a beautifier, 
rather than a destroyer, of appearances, makes 
this pole an investment which will show hand- 


some returns. 





A Catalogue for the Asking 


2k NY] ‘73 rr 


, 
. Dy 


mT ¢ 
le « 
>. 


We would be glad to send catalogue and 
prices upon receipt of data as to the height of 
pole desired and the style of fittings required 


for your work. 


Franklin Steel Company 


Franklin, Pa., U. S. A. 
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YELLOW PINE AND FIR 


CROSS- ARMS | 3 








straight, with few 
knots, and 


LOCUST PINS 





Exceptional Facilities for Special Sizes 
Get Our Prices. Ask for Leaflet No. One 


THE F. BISSELL COMPANY, Toledo, Ohio 
































CHICAGO TELEPHONES are a part of the most comprenhensive 


Telephone System in the World. 
Over 225,000 Within the City 


limits connecting with millions throughout the country. Every Bell Telephone is a 
Long Distance Station. 


ONE SYSTEM UNIVERSAL SERVICE 
CHICAGO TELEPHONE COMPANY, - 


STERLING. QU ALITY 


Oldest Cedar Pole Firm in Busine $8 ' 





MiCHIGAN WHITE CEDAR 
W. C. STERLING & SON COMPAWY 


MCNROE, MICHIGAN 1910 


203 Washington Street 

















WHITE CEDAR POLES 


Large Stocks. Prompt Ship 

















ments. Reasonable Prices. 





We Produce Our Own Stock. 


T. M. PARTRIDGE LUMBER CO. 


MINNEAPOLIS MINNESOTA 





ANNUNCIATORS 
BELLS 3x | 
HOUSE GOODS | 














PRESERVE YOUR POLES AND CROSS ARMS 





Partrick, Carter & Wilkins Co. 





“KING” From ROT and DECAY with 
ANNUNCIATOR ae AV ENARIUS CARBOL IN IEU NA 
Made in Four Office and Salesrooms: Re saeerene> 

Stem 122 N. 11th St., Philadelphia, Pa. 


CARBOLINEUM woop PRESERVING CO., 518-520 Prairie St., Milwaukee, Wis. 
= te eerie i ee 
































Manufactured in Sheffield, England 


Wire Measuring 

















JESSOP’S||| DRY CELL FILLER —— 
A Great 
Convenience 
Acheson-Graphite for Dry Cell filling is made in two grades, and 
Ba 2 and Bb 1. They are both fine powders, and absolutely uni- Time Saver. 
E form in quality. Being practically free from iron, wholly inert, and 
For Tools, Dies, Magnets, possessing great electrical conductivity, they make splendid fillers a _ 
oa 
Etc., also Cruci 
rucible Send for Folder 402 R, our Miniature Catalogue —— 
Sheet Steel Number of 
, . Feet. 
Jessop's “Ark” High Speed Steel International Acheson Graphite Company } 
is the very best in the market Niagara Falls, N. Y. — MADE BY 
Wm. Jessop & Sons (Inc.) MINNEAPOLIS ELECTRIC 
91 JOHN STREET, NEW YORK We are the ONLY MAKERS OF GRAPHiTE in the World AND CONSTRUCTION CO. 



































MINNEAPOLIS, MINN. I 
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MICHIGA 
CEDAR 


POLE 


AAO) 1G ae 


TRIBUNE BUILDING CHICAGO 
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“WOULDN’T HAVE ANYTHING ELSE” 


“Another Wiggins Card,” was the remark of a successful business man, when another 
Wiggins user detached a Peerless Patent Book Form Card and handed it to the speaker. When 
questioned concerning his remark, he stated he had used the cards for years and “‘wouldn’t have 


anything else.” 

You wouldn’t have anything else either if you had ever used these famous cards. Surely 
the presentation of the card mentioned above made the best possible impression. J fact, under 
the circumstances it would have been hurtful to have presented any other sort of card! Youmay 
be proving to many men just how far from up-to-date you are by the card you present. 


THE PEERLESS PATENT BOOK CARD FORM 
is not merely a card. Jtisan idea, an influence, an expression, a message. It indicates good taste. It gives 
the man who receives it a real knowledge of the man who sends it in. It tells the story of an up-to-date 
man and opens the door to an interview. 

Detached one by one as you hand them out, the cards are always clean and perfectly flat, and every 
edge is smooth. There is no possible indication of detachment. They defy detection. Send for a sample 
tab today and prove the fact to your own satisfaction. Send today. 

We also make Die Embossed Stationery—have been making it for more than a half century. You have 
probably seen innumerable specimens of our work, because we have satisfied customers in every section 
of the nation. But if you will send us your letterhead and tell us how many you want, we will quote 
prices and send along a large assortment of artistic and elegant letterheads we have turned out. Our 
work is superior work. It cannot be surpassed. 

We engrave and emboss opening announcements, removal notices, or anything that may be desired 
where only the best will satisfy. Our service is satisfying. 


, The JOHN B. WIGGINS COMPANY 


Engravers Plate Printers Embossers 


‘ae 31-33 EAST ‘ADAMS STREET, CHICAGO 
New York Office, 350 Broadway 






Our Small Card 


in Case 





TEEL COMPANY 
‘ rrIrrTeseveer.ea 
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] USE NO OTHER 


‘Your requirements may be unexpected, 
therefore provide your files with our cata- 
log. List numbered and coded. 


MATHIAS HLEIN @ SONS 
MANUFACTURERS  JOBBERS 


Sta. U, 28 CHICAGO, ILL., U.S. A. 
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LARGE STOCKS 
Peo a agunae sce’ | | —TWO YARDS AT DULUTH — 


Prompt shipments from any of our large 
concentrating yards at lowest prices and 


uarionat Powe co. | | DULUTH LOG CO., 


GENERAL OFFICES 

















Successors to the Cedar Department of the Pitts- 
burg & Lake Superior Iron Company SECOND FLOOR 


ESCANABA - - MICHIGAN PALLADIO BLDG. DULUTH MINN. 




















LOCATIONS 


PLANT AT MINNESOTA TRANSFER STPAL EL MINS FOR 


ASK FOR OUR NEW PAMPHLET ONO BLING THE L 


THE VALENTINE-Cl Manufacturing Plants 


TERE BER AN RSD ESR REN Ck A Pores. yP ON THE 


ee ci Illinois Central R. R. 


The Brady Mast Arms 


T. H. BRADY, NEW BRITAIN, CONN., U. S. A. 


Manufacturer of 


MAST ARMS, POLE and SWINGING HOODS, HOUSE 
BRACKETS and other specialties for construction work 


Catalogue and Prices Furnished on Application 


SS = a 
. 
300  - NOW READY mee $s. 7) 


Hydroelectric 
Developments and Engineering 


A Practical and Theoretical Treatise on the Development, Design, Construction. 
Equipment and Operation of Hydroelectric Transmission Plants 


By FRANK KOESTER 


Consulting Engineer, Assoc. Mem. A. I. E. EE. Mem. Society af German Engineers (Berlin), Author of ‘“Steam-Electric Power Plants” 


With Many Tables and Diagrams 




















For Full Information Address 


J. C. CLAIR, Industrial Commissioner 
No. 1 Park Row, CHICAGO, ILL. 
































CONTENTS :—Investigation. Forest Preservation. Hydraulics. Economy in Development. Gravity Dams. Mova- 
ble Dams. Fish-Ways. Head Race. Trenches. Flumes. Tunnels. Syphon System. Racks. Screens. Gates. Col- 
lecting Basin. Steel, Wooden and Reinforced Concrete Penstocks. Power Plant Arrangement. Excavation. Foun- 


dations, Superstructure. Structural Steel. Turbines. Draft Tubes. Regulating Devices. Oiling Systems. Testing 
Turbines. Generators. Switching Room. ‘Switchboards. Switchboard Equipment. Wiring Diagrams. Bus Bars. 
Oil Switches. Relays. Transmission Lines. A. C. Conductors. D. C. Conductors. Strength, Spacing and Size of 
Conductors. Transposition. Corona Effect. Wooden and Concreted Poles. Reinforced Concrete Poles and Towers. 
Steel Towers. Economical Spans. Insulators. Wall Outlets. Substations. Transformers. Transformer Connections. 
Converters. Motor-Generators. Frequency Changers. Switch Gear of Substations. Line Protection. Principle of 
Horn, Multigap and Fluid Lightning Arresters. Description of eight Hydroelectric Transmission Plants, viz: two 
American, one Mexican, one Norwegian, two German, one Swiss-Italian, and one Austro-Hungarian. 

Progress in hydroelectric developments and engineering is stimulated by the interchange of American and European 
ideas; the author’s broad experience, both in this country and abroad, embodied in this volume, bring forth the most 
advanced practice. The engineer, architect, student, manufacturer, promoter and financier should find in this text, with 
its illustrations, a systematic and comprehensive treatise of great value. 

FOR SALE BY 


ELECTRICAL REVIEW PUBLISHING CO. 


Western Headquarterfor Eectrical Books 
507 MARQUETTE BUILDING, CHICAGO 


Complete stoek of all Electrical Books on hand 
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THE LINDSLEY BROTHERS COMPANY 


PRODUCERS AND SHIPPERS OF AND MANUFACTURERS OF 


Western Cedar Poles Red Fir Cross Arms 
EASTERN SALES OFFICE: Monadnock Bidg., CHICAGO SPOKANE, WASHINGTON 











~ CRAWFORD CEDAR CO. 


SUCCESSORS TO RABER & WATSON 


From that most advantageous shipping point 
Cedar Poles MENOMINEE $8 2% MICHIGAN 




















White Cedar Poles 


Wittenberg Cedar Co., witTensere, wis. 
A LARGE STOCK OF STRICTLY HIGH GRADE POLES | 




















J. W. Morrison Lumber Co. 


918-19 Lumber Exchange 33 MINNEAPOLIS, MINN. 


Long Poles Our Specialty 
Either White Cedar or Idaho 


4 ) ‘ 
DELIVERED PRICES ANYWHERE IN UNITED STATES P vA “ft Yl 
Address POLE DEPT. 


WHITE AND IDAHO CEDAR 








MINNEAPOLIS 3 MINN. 


WHITE CEDAR POLES= 


Standard Gdarv Sumber Ge 


934 Security Bank Building, MINNEAPOLIS, MINN. 


CEDAR POLES | 


Large Stock Constantly on Hand 






























































F BS airh ee ee oe 
TORREY CEDAR co. e Clintonville, Wis. || Fist ADDRESS INQUIRIES TO EMPIRE STATE @LOG. 
CHICAGO ILL. CHICAGO OFFICE SPOKANE WASH 








BELL LUMBER CO 54 security BANK K BLDG 


WHITE CEDAR POLES: _ MINNEAPOLIS-MINN___ 
PILING: THES *_______ CAR LOAD 
SN OR TRAINLOAD 


f) — PRINCIPAL YARDS BAYFIELD «= BELUWOOD, WI. 
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- Westinghouse 


Rotary 
Converters 


The largest distributing systems install Westing- 
house Rotary Converters, because they do 
the work efficiently at lowest operating cost 


ae 





Alternating current Side of Westinghouse Rotary Direct Current Side of Westinghouse Rotary 
Converter, 1000 K W., 600 Volts, Direct Current, Converter, 1000 K W., 600 Volts, Direct Current, 


60 Cycles, Six-Phase 60 Cycles. 


+ In New York and vicinity, alone, are the following large installations of 
For example: Westinghouse Rotaries: Interboro Rapid Transit Co., 121,500 Kilowatts ; 
Brooklyn Rapid Transit Co., 82,000 Kilowatts; New York Edison Co., 71,500 Kilowatts ; New York 
Central & Hudson River Railroad, 27,000 Kilowatts; Long Island Railroad Co., 16,500 Kilowatts. 
These particular installations show the wide adaptability of Westinghouse Rotaries to light, power and trac- 
tion service. Circular 1028 gives just the information you want; ask nearest office for copy. 





Westinghouse Electric & Manufacturing Co. 


Atlanta Boston Chicago Cleveland Detroit _ Los Apgsies New York | Pittsburg Salt Lake City Seattle 
Baltimore Buffalo Cincinnati Denver Kansas City’ New Orleans Philadelphia St. Louis San Francisco 
Westinghouse Electric & Manufacturing Co., of Texas,—Dallas and El . Texas 
Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario Mexico: G. & O. Braniff & Co., City of Mexico Ff 
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